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Ten years ago, Hamilton Standard and Goodyear joined forces to do Battle 
with ice— long a bitter enemy of the aircraft propeller. 

It was pioneering effort which overcame technical difficulties that for years 
had stumped every aeronautical engineer who had sought a foolproof 
method for de-icing the whirling blades. 

Out of this teamwork, the blade Iceguard was born— a new electrothermal 
system utilizing thin plies of electrically conductive rubber, power-fed by 
fatigue resistant braided wire leads from a unique “pigtail” power 
connection. 

THIN , the Iceguard conformed readily to blade contours— maintained the 
aerodynamic contour of the propeller. TOUGH , the homogeneous struc- 
ture of the conductive rubber resisted rain and erosion— increased life of 
the de-icing equipment. EXTREMELY EFFICIENT , the Iceguard proved 
to be the most nearly perfect sheet-type heater because the thermal 
gradient across the heater is minimized. 

And above all, RELIABLE . Today, as a result of the continued design and 
test work by Hamilton Standard, Goodyear, and the help of the National 
Research Council of Canada, these famous propellers equipped with 
Iceguards have logged 20 billion blade air miles and 65 million blade 
flying hours in actual service! 

It is convincing proof of performance, a tribute to Hamilton Standard’s 
pioneering leadership— the kind which has placed their blades “out front” 
on the finest, fastest reciprocating-engine aircraft in the world I 


The principle of electrothermal de- 
icing was developed by the National 
Research Council of Canada. The 
difficult propeller application was 
solved through the pioneering team- 
work of Goodyear and Hamilton 
Standard of Windsor Locks, Connecti- 
cut. Goodyear — a great name to work 
with TO GET RESULTS! 


Goo dyear, Aviation Products Division, 
Akron 16, Ohio or Los Angeles 54, California 


Iceguard -T. M. The Goodyear Tire & Rubber Company, Akron, Ohio 



The most sensitive "nose" 
in the worid... 


Hidden in the nose of the F102. Convair’s ultra- 
sonic delta wing, land based jet fighter, are those 
highly sensitive electronic miracles of science 
that protect and guide it unerringly to its des- 
tination of national defense. 


Because of Zenith skill and exclusive produc- 
tion techniques, these defenders of our country 
and of the peace of the world can function un- 
failingly, regardless of temperature, altitude, or 
climatic conditions. 


A critical part of these vital instruments of war- "Futures Unlimited.” a brochure picturing these 
fare is the reinforced plastic radome produced Zenith activities, is available on request to . . . 
by Zenith Aircraft. 


ZENITH AIRCRAFT 

division of Zenitfi Piosfies Company 



gardena, calif. 


WORLD'S LARGEST RIANT RRODUCING REINfORCED PLASTICS FOR AIRCRAFT 



You think w work late . . . get a load of the man from Fafnir! 



Wlicrever aircraft component design 
problems receive round-the-clock at- 
tention, Fafnir Bearing Engineers 
are familiar figures. Cooperating 
with aeronautical designers and en- 
gineers has been their specialty for 
over a quarter of a century. Typical 
results of this cooperative effort arc 
Fafnir Extra Small Ball Bearings — 
especially suitable for use on ac- 
tuators, automatic pilots, and other 
precision aircraft instruments. The 
Fafnir Bearing Company, New Bri- 
tain, Connecticut. 


FAFNIR 

AIRCRAFT BEARINGS 

FIRST ...at the turning polnu 
In airera/t deiign 
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ThoM arc typical coniracnte made 
when people look through PROTO's 
Dew Bro^nre of special tools— a 
valuable guide you should have. 
Renieiuber,each U designed for an 
important job in industry— to break 
a production "bottle-neck,” to han- 
dle unusual repairs, to service man- 
ufacturer’s original equipment, etc. 
Special PROTO tools cut costs for 
industries and Government . . . and 
can do the same for you. PROTO 
engineers will help you solve your 

E cial tool problems. Your PR&TO 
ler will consult with you and aid 
in getting just the tools you need. 
Write today for brochure No. 5328 
on special tools (”Odd Balls”) to 
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F-f0:0 subDESIGNED to fly AHEAD OF TIME 


Once again North American has met the 
challenge: designed and produced an opera- 
tional jet fighter that can do what no other 
fighter has ever done: fight at speeds faster 
than the speed of sound! 

The engineering skill that created the World 
War HMustang and the Korea-famed Sabre let 
met today's challenge with the history-making 
F-lOO Super Sahre.. .first and only operational 


jet capable of breaking the sonic barrier in 
level and climbing flight. Today F-lOO's are 
being delivered to the Air Force, and Super- 
sonic Squadrons are being formed to safe- 
guard the tree world's security in the skies. 

This is one more example of the research and 
development that keepsNorth American ahead 
in aircraft, rocket engines, guided missiles, 
electronics and peaceful uses of atomic energy. 



ENGINEERING AHEAD FOR A BETTER TOMORROW 


N 


ORTHMMERICANJIVIATION, INC. 





FARSIGHTED 


Optimum visibility is basic in good 
cockpit desigrL An electronically- 
controlled heated windshield is one of 
die reasons that the pilot and crew 
of America's first jet transport are 
assured of sight-certainly under all flight 
conditions. The Universal Controller 
which regulates operation of the 707’s 
heated windshield has proved its 
dependability in more than 2,500 
aircraft installations. Designed to 
standardize aircraft control systems, 
the versatile Universal Controller, 
in addition to being a window-heat 
regulator, is employed in other aircraft 
as a control for air conditioning, 
anti-icing, oil cooling and remote 
positioning systems. When utilized to full 
advantage, it simplifies engineering design, 
procurement, maintenance and spares 
handling. For more information on 
the Universal Controller, write to: 


NEWS DIGEST 



Domestic 

Trails World Airlines, according to 
industry sources, is leadv to buy 30 or 
more new Lockheed turboprop Super 
Constellations (sec p. 17). Unit price 
of the new planes is reported to be 
about S2.6 million. A joint announce- 
ment from Lockheed. Howard Hughes 
and Pratt & Whitnev was reported in 
preparation last week. 

One-man helicopter has been test- 
flown by Goodyear Aircraft Corp. at 
Akron, Ohio. Designated GA-400R, 
it is being demonstrated to the military. 

Dr. Theodore Von Kannan has won 
the 1934 Wright Brothers Memorial 
Trophy for "significant public service 
as a civilian of enduring value to avia- 
tion in the U. S." The award is made 
by the National Aeronautic Assn. 

Turboprop Lockheed C-130A Her- 
cules. USAK cargo assault transport, 
will fly freight at direct cost of four 
cents a ton-mile, with indirect oper- 
ating costs of half this figure, according 
to Robert W. Middlewood. chief engi- 
neer for Lockheed Aircraft Corp., 
Georgia Division. Design payload is 
23,000 lb. at 108,000-lb. gross weight. 

Temco Aircraft Corp., Dallas, has 
received a multi-million-dollar contract 
for Lockheed P2V Neptune wings, ex- 
tending firm's production of these com- 
ponents well into 1956. 

Mackay trophy has been awarded 
to Stratepc Air Command’s 40th Air 
Division for "most meritorious flight 
of 1953”— nonstop missions by 25 Re- 


public l'-84 Tliunderjct fighters, during 
which 17 planes flew 4,485 mi. from 
Georgia to England and the others flew 
4,475 mi. from Georgia to Morocco 
with air refueling. 

Rolls-Royce Dart turboprop engine 
familiarization course was conducted 
last week in Washington, D. C„ for 
personnel of Civil Aeronautics Board 
and Civil Aeronautics Administration 
by Kenneth Parker, chief instructor of 
tlie engine Arm’s Canadian branch. 

Mass flight across the mid-Atlantic, 
n ith a stop at the Azores, was made by 
24 Republic F-84 Thunderjets of the 
508th Strategic Fighter Wing. The 
5,060-mi. trip was made in 12 flying 
hours. Inflight refueling was used on 
the Bermuda-Azores leg. 

Sclig Altschul will deliver the annual 
aviation lectures before the New York 
Finance Exchange (affiliated with the 
Stock Exchange) for the sixth con- 
secutive year. The airline industry will 
be discussed Dec. 7, aircraft industry 
Dec. 14. Altschul is financial writer 
for Aviation Week. 

Procurement information center has 
been established in Washington, D. C., 
by Small Business Administration in 
the Lafayette Building. 

Financial 

Curtiss-Wn'ght Corp,, Wood-Ridge, 
N. I; has declared a 25-ccnt quarterly 
dividend and an extra 20 cents on com- 
mon stock, payable Dec, 23 to holders 
of record Dec. 7. A fourth quarterly 
dividend of 50 cents on class A stoct 


will he paid Dec. 25 to holdas as ol 
Dec. 3. 

Pan Aineiicau World .Airways reports 
to Civil Aeronautics Board that its rev- 
enues for nine months ending Nov. 30 
totaled mote than $168 million, up 8% 
over the same period of 1933. Oper- 
ating expenses increased less than $10 
million, providing net income after 
tuxes of approximately $10.1 million, 
a 10.8% gain. Overall passenger reve- 
nue gains ivere about 9.5%. 

International 

Loss of cabin pressure while at 25,- 
000 ft. when a window blew out was 
experienced by British Overseas Airways 
Corp. Boeing Stratocruiser cn route to 
England from New York Nov. 29. 
Crew quickly took plane to lower alti- 
tude. 

Noscwheel was lost on takeoff by 
British European Airways’ Airspeed 
Ambassador while leaving London for 
Amsterdam Nov, 29, Pilot made safe 
landing. None of 13 passengers or crew 
of six was injured. 

Wallace R. Turnbull, 84, Canadian 
pioneer in the development of control- 
lable pitch aircraft propellers, died Nov. 
26 at St. John, N. B. 

USSR Academy of Sciences has estab- 
lished the Tsiolkovsky Gold Medal to be 
awarded every three years for outstand- 
ing work in interplanetary communica- 
tions, the Soviet newspaper, Pravda, 
reports. The medal is named after K, Ye. 
Tsiolkovsky, founder of astronautics, 
according to the Russians. 
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in each of your ARC T-11B 
VHF Transmitters by oddition 
of a #16950 lO-crystal adapter. 


Each iransmillcr with its JO crystals 
weighs 3.6 pounds and is powered 
by the dynamolor on the VOR or 
communication receiver, An instal- 
lation of these transmiltcrs, together 
with ARC’S R-15, R-19. or VOR 
Receiver, is suitable for use on aii^ 
craft which require as few as ten 
frequencies up to those requiring 
several times this. The new "Whis- 
tle-thru" circuitry makes it possible 
to have the advantages of complete 
receiver hand coverage yet to be able 
to tune precisely to the selected 
transmitter crystal — and radiate no 
signal in the process. Squelch cir- 
cuitry to eliminate background noise 
when no signals arc on the air will 
be installed in R-15 and R-19 Re- 
ceivers coming olT the production 
line about Dec. 1, 1954. 

Ask your ARC dealer to quote 
you on ARC'S airborne equipment 
of proven dependability, 
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AVRO-CANADA CE-IDO MK,4s, rucket-ffriiig mainstay of RCAF's Inngnmgc all-w*eathct fighter air defense, ate secit minus thcii wing- 
bp rocket puds. Planes also have cight-giin belly packs, Cuinpany has received development contract for a new fighter, the C-105. 


Twin-Jet Fighter Styles Here and in Canada 




AFTERSURNERS SHOOT FLAME as Chance Voiight F7U-3 Cutlass twin-jet fighter makes steam catapult takcolT from USS Hancock. 
Steam sapor is visible aft of Cotlass. New steam catapult is espeeiaJIv designed to accelerate takeoffs of Now’s latest iieavvweiglits. 




BETTER BUSINESS METHODS 

iFor Greater 
F Through low* 


Douglas Aircraft Company, Inc. 
Chose FLEXOPRiNT to Reproduce Their 
200 Page Internal Telephone Directory 


Directories and listinffs usually 
involve special reproduction 
problems, At Douiflas Aii'craft 
Company, Inc., Long Beach, Cal- 



ifornia, compiling and printing 
their internal telephone directory 
calls for fast, accurate, inexpen- 


sive reproduction with frequent 
last minute changes. FLEXO- 
PRINT fully meets their require- 
raesits . . . saves proofreading 
time; eliminates typesetting and 
storage expense: permits fre- 
quent reprinting at low cost; 
keeps directory up-to-date 
through .simplicity of making 
changes. 

Directories, catalogs, indexes, 
price and parts lists are produced 
accuratelv and at top speed with 
FLEXOPRINT. Listings are 
typed on cards . . . right in your 
own office ... by your own typist. 
Typed cards are then attached to 
panels and proofread just once. 
Lists are always up-to-date and 
ready for economical photo-offset 
printing at a moments notice. 

The many advantages and ap- 
plications of FLEXOPRINT are 
clearly detailed in a 6 page bro- 
chure “Produce Your Lists 
Faster, More Accurately and at 
Less Cost from FLEXOPRINT.” 
Circle KDGIOA on the coupon for 
your free copy. 


Electronic Computation of Payroll and Cost 
Record Data Explained in Free Booklet 

Electronics, the modern wizard of speed 
and accuracy is setting computing records 
never dreamed possible. Days of slow, 
tedious work on payroll and cost record 
data are now being reduced to seconds 
with Univacl20, the punch-card electronic 
computer. For your complimentary copy 
of the infomative booklet "Unmeasured 
Day Work Payroll on the Electronic Com- 
puter with Labor Distribution Cards as 
a By-product,” circle coupon number 
TM921. 
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Texas Firm Credits 
Reminiton Electric Typewriters 
With Producini 75% More 
Purchase Orders 

A twelve-fold increase in dollar 
volume over a five year period 
placed a tremendous additional 
work load on the Purchasing 
Department of Southwest Air- 
motive Co. of Dallas, The great 
increase of purchase orders.,, the 
fact thatthereare now 50TJ more 
inserts and AOC, more informa- 
tion on each purchase order . . . 
called for greater typing speeds 
...clearer results on greater 
numbers of carbons. To meet this 
contingency, S. A. C. turned to 



the Remington Electric Type- 
writer and with these happy re- 
sults ; T5% more /mrchase orders 
. . . clearer copies . . . less chance of 
error.. .asid the Reminoton Elec- 
trics require less maintenance. 
Find out how your firm can take 
advantage of the many benefits 
of this truly advanced typewriter 
...in the Purchasing Department 
and in other departments where 
increased typing production and 
distinctive printwork are in de- 
mand, Circle RE8612 on the 
coupon below. 


Room 223R, 31$ FourtliVvt., New York 10 
KDfilOA TM021 RF;8«12 
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WHO’S WHERE 


In the Front Office 


tions for Ait (1946.48) end commandei of 
the Seventh Fleet during the Korean War, 
has become a vice president of Radio Re- 
ceptor Co., New York. 

Bemord Cross, former director of labota- 
' )r Rohr Aircraft Coip. 


of Cheir 


San Dies 


ke has been promoted by Pan 
.American World Airways to vice president- 
.Atlantic. Richard Fotha is new PAA man- 
ager for the Middle East. 

George A. Page, Jr., ha.s moved up in 
A A. — I Coip., Middletown, 


ring. 


Ohio, from engim 

^ H. WebsS^rat 

S esident of Avco 
e» York, will coi 


W. Tom Neal has been appointed a vice 
fan's, 'ca.^" 'rector o Aero Corp., At- 


•ing dire- 
engine - 




INDUSTRY OBSERVER 

► Two new trends in turbojet engine development arc the use of rotating 
stator vanes to provide a contra-rotating effect in the compressor and the 
use of boundary layer control. Both developments are being applied to new 
highspeed engines by manufacturers on both sides of the Atlantic. 

► Navy will continue its development of vertical takeoff and landing air- 
craft with the use of turbojet and rocket power rather than the turboprops 
now being used in the Convair and Lockheed VTOs. Use of the jet blast 
also is being studied as a means of controlling attitude of the aircraft, 

► Latest reports indicate that Russia has developed an operationally reliable 
ballistics missile with a range approximately tsvice that of the German V-2. 
The German missile had a range of about ISO mi. Best ballistics missile now 
reaching producb'on stage in the United States is the Army’s Redstone, with 
a range of less than 200 mi. The Soviet also is working on other ballistic 
missiles with a maximum range up to 1,S00 mi. 

► Failure of Pentagon planners to stick to a set course is one of the major 
reasons for slowness of missile development. "Stability of requirement.” 
says a top scientist, "is my biggest headache. We barely get under way on 
a project wlien down come orders changing the entire concept and we have 
to start all over." 


Changes 

C. Hurt Miller, onetime president and 
cliicf esceutive officer of Piasecki Helicopter 
Corp. and foimer officeT of Piervitt Aircraft 
Co.. CIciin L. Martin Co. and Republic 
Aviation Co., has joined Northrop Aircraft, 

John W. \Ners, 

Kenneth L. Click is general manager of 
George Cetz Corp.’s new subsidiarv, Fabri- 
form Metal Products, Los Angeles. 

Richaid E. Hastinp has bun promoted 
to general manager of Minnesota Elec- 
tronics Corp., St. Paul, subsidiary of Libca- 
setme, luc. 

Cbailcs Burton has been appointed man- 
ager of Cook Electric Co.'s Eastern Sales 
Division, New York. 

Robert G, Hoch has become manager for 
the New York office of Minneapolis-Honey- 
well’s Aeronautical Division, Minneapolis, 
Minn. 

R. J. Millet has been moved up by Fed- 
eral Telephone & Radio Co., Clifton, N. J., 


Honors and Elections 

Dr. John H. Futbay, Trans World Air- 
lines' director of Air World Education, wRI 
receive the Frank G. Brewer Trophy Dec. 
17 at the annual Wright Brothers Memorial 
Dinner in Washington, D- C. 

Oscar Hosteftec, York (Pa.) Airport, is 
new president of the National Aviation 
Trades Assn. Other officers: Tom Fergu- 
son. Albany (Ga.) Ait Service, eastern vice 

f itesident; King Cruse, Cruse Aviation, Inc., 
Jonston (Tex.) Municipal Airport, western 
vice president; J. David Finger, West- 
chester (N. Y.) Airport, treasurer. 

Frank J. Macklm, assistant vice president- 
traffic and military bureau director for Air 
Transport Assn., is new executive secretary 
of aTa’s Air Traffic Conference of Amei- 


► Westland Aircraft, Ltd., of England will build the twin-engine Sikorsky 
S-56 at its Yeovil plant under license from the American manufacturer. 
Westland-built S-56 will be called the Westminster .ind offered for both 
military and commercial use. 

► Allison Division of General Motors Corp. has delivered more than 13,000 
J33 centrifugal flow jet engines to Air Force and Navy since 1945. 

► Douglas Aircraft Co. is modifying a C-124 Globemastcr to take an experi- 
mental Pratt & Whitney T57 turboprop. The engine is expected to be in 
the 15,000-esph. class and is earmarked to power the Douglas C-132 
logistics carrier aimed at a 100,000-!b. payload. 

► Rolls-Royce, Ltd., is developing a supercharged turboprop to meet the 
competition from Bristol’s B.E. 25 turboprop (Aviation Week Oct. 25, p. 13). 
Rolls’ entry will be aimed at a takeoff rating of about 4,500 shp. that can be 
maintained to an altibide of about 20,000 ft. 

► Napier Division of English Electric is making a bid for the airline turbo- 
prop market, offering its 3,000 shp. Eland for Convair 340 and Airspeed 
Ambassador airframes. Napier has bought a Convair 340 for installation of 
two Elands and plans to push the conversion among present airline operators 
of Convair fleets after an airworthiness certificate is obtained. Napier also 
plans to install two Elands in an Ambassador early next year and hopes to 
interest British European Ainvays, now operating piston-powered versions, in 
the conversion. Napier also is developing a 4,000 shp. \ ersion of the Eland 
turboprop. 

► Port of New York Authority is thinking in terms of four-engine helicopters 
in planning midtown heliports. Only river-side heliports will be used until 
four-engine reliability is available. 

► Safe Flight Instrument Corp.’s stall indicator is being installed in the 
Fairchild C-123. 

► Army now estimates it has more than 12,000 jobs authorized for electronics 
maintenance specialists. 

► Heavy cruisers Boston and Canberra will be put into operation during 1935 
by the Navy as the first combatant guided missile ships of their type. 
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Three JSew Developments Raise Basic Airpower Questions; 

Bigger AF, Smaller Navy, New Tactics? 

1. Field Marshal Montgomery wants to get rid of carriers. 

2. New TAG concept portends upheaval in military missions. 

3. Talbott asks jump to $15-16 billion in USAF’s ’56 budget. 


By Claude 

Bigger air forces and smaller navies 
with no carriers are demanded in a new 
strategic concept presented to the 
United States by I'ield Marshal the 
Viscount Montgomery of Alamein, 
Deputy Supreme Commander, Allied 
Forces in Eutope- 

In conferences with President Eisen- 
howevet and Pentagon planners, Mont- 
gomery has made a strong recommenda- 
tion for a shift in military organization, 
giving full emphasis to the need for 

'Flic British field marshal’s plea is 
certain to run into stiff opposition from 
the U. S- Navy- 

► Budget Work— Although Air Force 
Secretary Harold E. Talbott has said he 
will seek an increase of about $4 billion 
over the fiscal 1954 and 1955 budgets 
(sec p, 14), the Navy has remained 
silent on its program. 

All branches of the armed forces cur- 
rently are in the final stages of pre- 
paring fiscal 1956 budget proposals. 

Defense Secretary Charles E. Wilson, 
commenting on Montgomery's recom- 
mendation that no more money be 
spent on aircraft carriers, said funds for 
a fifth Forrestal-cla.ss carrier probably 
will be included in the fiscal 1956 de- 
fense budget. 

► Atomic War Concept— Montgomery’s 
views were given privately at the White 
House, tlicn to the public in an address 
at the California Institute of 'lech- 
nology. It was evident that the British 
railitan’ leader, himself a foot soldier, 
has undertaken the leadership in a dri\’e 
to mold Allied figliting forces to his 
concept of what atomic and thermo- 
miclear war will be like. 

Major points in his program; 

• There is no doubt that, if war comes, 
atomic and thermo-nuclear weapons will 
be used. 

• Western powers will lose any future 
war unless thev reorganize their air com- 
mand and control, eliminating the em- 
phasis on airpower as a support for 
ground forces. “Tlie present organiz;i- 


tion," Montgomery says, ‘is unworthy 
of a group of nations who cbim to have 
some knowledge of war." 

• Under current conditions, it is essen- 
tial that navies have their own air forces. 
However, this situation will change 
rapidly and land-based airpower soon 
will control the seas. For this reason, 
"we should at once stop building any 
more aircraft carriers." 

• We need a first-class army in being, 
with the emphasis on strategic and 
tactical mobilih'. M'o must be able to 
move divisions bv air. The converti- 
plane is an important military project 
to meet this end. 

► Naw Future?— Ihc U. S. Xavs’s de- 
termination to plan on carrier striking 
forces for many years in the future was 
made clear by the Assistant Secretary 
for Air. James II. Smith, Jr. (.Aviation 
Week Nov. 22, p. 13), 

Smith argued that a task force at sea 
is a mobile launching site for air war- 
fare, sufficiently scattered to present a 
difficult target to an enemy. 

Montgomery, on the other hand, is 
pressing on President Eiscniiowct and 
the Joint Chiefs of Staff a conviction 
tliat the Navy's role will not call for any- 


Wilson's Answer 

Defense Secretary Charles E. Wilson 
says tbe United States will not stop 
building aircraft carriers, despite advice 
given bv Field Marshal Montgomcrv. 
The field marshal, in Wilson's opin- 

this countrv and suggest that our Navy 

added that neither he nor Adm. Arthur 
W. Radford. Chairman of the Joint 
Chiefs of Staff, would do such a thing 
in England. However, Wilson believes 
.Montgomery "was not improper'' in his 
efforts to infiuence U. S. military policy. 

The Secretary repeated his view that 
Russia's war-mabing ability is ovet- 
einphasieed. 


thing but small vessels and submarines. 

► Armv Changes— As for the Army, the 
British field marshal says the Ait Force 
should be prepared to move the foot 
soldiers with great mobility, tearing 
them away from their dependence on 
roads. 

There is no doubt that Montgomeiy's 
\ ifwpoint on these subjects is agreeable 
to U.S. Army leaders. Both Gen, Mat- 
thew B. Ridgway, Army Chief of Staff, 
and Maj. Gen. James M. Gavin, his as- 
sistant for operations, have said their 
aim is to make Army units more flexible. 

Shirting in February, the Army will 
undertake a long series of exercises, try- 
ing out new fielS organization methods. 
Involved are both armored divisions 
(Exercise Blue Bolt) and the infantry 
[Exercise Follow Me). 

So far, the Army will not di\ ulge any 
details about tlie changes that may be 
made. ICvciything, officials say, is in a 
slate of flux and will remain so until 
trial and error results in perfection. 

All new maneuvers, in which the 
Army will seek a pattern of new field 
efficiency, will be based on the same 
assumption Montgomery makes; The 
next war will be atomic. 

► Thite Air Stages— Tlie bulk of Mont- 
gomery's argument is based on the para- 
mount importance of airpower. He be- 
lieves that coming air conflicts will be 
divided into three stages; 

• The first will occur onlv if the war 
comes in the near fiitnre. Piloted air- 
craft will be used, and the force must 
be in existence when the war starts— 
commanded by a central authority at 
the highest level. 

• The second, not far awav, will come 
when enemy powers have sufficient 
atomic weapons and planes to deliver 
them to wreck the West’s offensive 
power. To meet this threat, we must 
have both an adequate warning system 
and good air defense. 

• The third will arrive with perfection 
of the longiange ballistic missile. He 
believes piloted aircraft Still w'ill be 
used in the tactical field, but the main 
effort by both planes and missiles will 
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have to be put into CTippling the 
enemy's weapons. 

► Air Reorganization-The British mili- 
tary leader also uiges a reorganization 
of the air command. He maintains 
flexibilih- has been destroyed by the 
splitting of control over aircraft into 
‘'compartments." 

"It is vital," he says, “that this matter 
be tackled at Once on the highest 
political level." 

Montgomery’s second major point 
about air warfare is the necessity for 
maintaining a larger standing air force. 
He makes no mention of air mobiliza- 
tion and evidently includes no program 
for the usual f.isf increase in output of 
weapons. Tlie timetable, he assumes, 
will allow no delay because the West 
must "maintain in peace the ability to 
launch an immediate offensive in the 
air against anyone who attacks us." 

► Policy Decision— Montgomery warns 
that grc.it offensive power will be wasted 
"unless it is married to defensive power 
and ran be lauiicited from a secure 

JSetv Turtical Air Concepl: 


Invention of “strike forces” by thcTac- 
tiral Air Command (.Aiiaiion Week 
Noi'. 22, p. 14) forecasts sharp changes 
in the application of American military 
power. N'ot only is the structure of 
TAG combat units involved but also the 
missions of other U.S. scrs'ices and the 
equipment policies for .America's allies. 

USAF officers wlio fought in Korea 
and combined their knowledge and ideas 
to create TAC’s iiew-but still paper- 
look believe they have begun to find the 
answers to the perplexing problem that 
has bedeviled American tacticians and 
strategists since the cold war began: 
How to commit effectively modern 
munitions and delivery plalfoniis 
(atomic weapons and jet aircraft) to 

► Non-Aiiierican Forces— They expect 
their concepts will undergo sonic modifi- 
cation as other .services gii e them a go- 
ing over and after TAC's own trvouts 
next rear. 

However, their outline of what the 
Free World’s forces should look like 
and how these would counter Commu- 
nist aggression shapes up this way; 

The first brant of any aggression will 
be borne by local armies, armed with 
the tvpcs of weapons they can use best. 
Except for West European allies, few 
should possess complex weapons. The 
Van Fleet (Gen. James A. Van Fleet) 
study, conducted during the summer, 
revealed that the U. S. has overburdened 
its Asian allies-Korea, China and the 
Pliilippincs-with too much American 
organization and paraphernalia. 


base." He calls for "the best scientific 
brains” to improve our defenses. 

Montgomery’s drive, while compati- 
ble with the Army’s intent to reorganize 
for atomic warfare, does not fit too well 
svith Gen. Ridgway's acknowledged be- 
lief that the United States will be handi- 
capped by too hepsw a dependence on 
massive retaliation and overwhelming 
airpower. 

His campaign is important to the 
Pentagon and the aircraft industry be- 
cause the famous British soldier’s 
opinions will carry weight in current 
military arguments over policy. After 
the political and policy points arc 
settled and after the armed forces are 
reorganized— if such action is taken-the 
result will be a determination of what 
weapons will be built and how many. 

Montgomery's assertion that the next 
war will be atomic clearly reinforces tlic 
stand of Secretary of State Dulles for 
massive retaliation with its equally clear 
portent of greater responsibilities for 


► Air Support— Scmiefimes the most 
modem and complex weapon is re- 
quired for political reasons, but its mili- 
tary value must not be overstated. A 
lighter-armed Korean army, capable of 
maneuvering through the rugged Korean 
terrain on foot, is worth more than a 
mechanized army tied down with com- 
plex heavy equipment that it can keep 
only partially in operation. 

In the air. it is siiggested that for 
the most part the Allies should be 
armed with close-support aircraft. Some- 
thing like a combat-modified T-37, for 
example, would be effective in the 
Philippines. 

Another case cited is Turkey. Its air 
force now is equipped with Republic 
k’-84Gs, which the 'Turks keep 25% op- 
erational. Should war come with Rus- 
sia, the Turks probably would lose that 
25% in the first day or hvo of battle, 
because the F-84G is no matcli in air-to- 
nir war for the Russian MiGs. 

► Close Support— It svould be better for 
the Turks to have a much larger num- 
ber of something like the Martin 
Miglity Midget (Aviation Week Nov. 
1, p. 42), a simple, close-support design 
tliat operates from small widely dis- 
])crsed air strips. The Russians would 
have a great deal of trouble wiping out 

And the Mighty Midget could pro- 
vide close support to the Turkislt in- 
fantry-armored forces for scseral days 
after hostilities opened. 

TTic same can be said of the Korean 
air force, which shortly will have F-86s 


(some 24 pilots arc now in trainirra at 
USAF flight schools in the U. S.). These 
Sabres may give the Korean government 
some expensive face but provide little 
in the way of defense and probably 
would be destroyed within hours if the 
Communists should renew the attack 

► U. S. Ground Forces- Conceivably 
American GIs may fight again as they 
fought in Korea, the South Pacific and 
Europe, 

But such a commitment would deny 
tlie technical developments of recent 
years, in the opinion of these tacticians. 
Instead, thev see the modernization of 
the U. S. Army into small, highly mo- 
bile units. To this service would fall 
missions of base defense, security of in- 
ternal communications lines, handling 
catastrophes at liomc-such as the 
atomic or hvdrogcn bombing of Ameri- 
can cities if a war should boil over its 
local statiis-and maneuver. 

The last would be of great value 
teamed with the TAG striking force. 
.American ground units would become 
directly involved in fighting onlv sev- 
eral davs after a local aggression started, 
and then onlv as maneuver forces or as 
base defense forces. 

► Indo-China i.esson— To anyone who 
carcfullv inspected the terrain of Indo- 
China. it was almost inconceivable that 
U. S. infantry could liavc been com- 
mitted siiceessfiinv there to fight a 
front-tvpc war such as thev fought in 
Korea. .A large Vietnamese infantry 
vvoiild hav e been required. 

Tin's force, snpported by a T.AC 
striking foric of atomic light bombcr.s 
and figliter-bombcrs and augmented by 
mobile U. S. .Armv units to maneuver 
tlie Communist cnemv into target con- 
centrations for the air-dclivercd weapons, 
might have saved North Vietnam from 
the Reds. 

Rumors from the Pentagon indicate 
the .Armv is beginning to think along 
thc.se lines. Two divisions now are 
being directed to develop and experi- 
ment with mobile, self-supporting units 
of approximately regimental combat 
team size. And the Armv shortly ex- 
pects to take over its own as.sault air 
tmnspnrt. 

► U. S. Naval Forces-Thc naval forces 
retain traditional assignments such as 
protection of U. S. coastal waters and 
the sea lanes. Sccimtv of the sea lanes, 
however, has become a broader assign- 
ment than ever. Nearly all of the U.S. 
allies arc dependent upnn overseas ship- 
ments of hulk foodstuffs and raw mate- 
rials as well as imon shipments of end- 
iisc miUtarv items for their armies. 

The Xavv and Marines would con- 
Hmic tlm development of amphihious 
and airphibions oneratinns. to provide 
additional maneuver forces. Navv air- 
power should work out methods for 


the Air Force and the aircraft iiKhistry. 


Allies Need Simpler Air Weapons 
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augmenting TAC's striking force tech- 
niques where this is possible, 

While TAG thinkers do not suggest 
it, it seems feasible that commitment 
of either a TAG strike force or a Navy 
carrier force, or both, could be decided 
by a unified American command. In 
the kind of war envisaged, neither TAG 
nor Navy air would be competitive. 
They would be complementary, 

► U. S. Air Force— Excluding the air 
defense roles in relation to continental 
America, USAF would continue its de- 
velopment of strategic, intercontinental 
bombing forces against the eventuality 
of a world or intercontinental war. 

What is primarily needed in addi- 
tion, according to the tactician.?, is a 
tactical force geared to handling the 
periphery small wars. 

There has been much argument over 
the possibility that a partial or limited 
commitment of America’s strategic 
force might have won the war in Korea 
or the war in IndoOlhina. 

It is granted that it might have, but 
there was grave risk such action might 
have triggered a mutually destructive 
war between Russia and the U.S. 

There also was the strong possibility 
that atomic bombing of such cities as 
Peking or Hankow in China would have 
had no effect upon frontline battles- 
So it could 1» with future periphery 
wars. A new aggression in southeast 


Asia, for example, could be successful 
even though the U, S. and its allies 
A- or H-bombed Moscow. 

► TAG Army Conclusions— TAG and 
the Army, by divergent paths, have ar- 
rived at similar conclusions regarding 
the need for combat organisations capa- 
ble of applying modem munitions di- 
rectly to the war. TAC’s proposed strike 
forces are geared to do exactly that in 
cooperation with both allied national 
armies and U.S. maneuver forces. 

American air commanders, like Gen. 
E. E. Partridge of the Far East Air 
Force, are increasingly concerned about 
the political problems of maintaining 
huge U. S. flag establishments abroaj! 
They would like to cut the direct 
physical forces. This is especially im- 
portant when related to present Russian 
foreign policy. 

► Rotating Force-Riissia recently made 
important concessions to its satellites, 
inemding the relinquishing of such 
important militarr- installations as Port 
Arthur-Sairen in Manchuria. At the 
same time, there is an apparent increase 
in American efforts to secure bases 
through arrangements such as the 
Southeast .\sia Treaty Organization. 

tag’s new forces would make it pos- 
•sible to eliminate the large permanent 
overseas installation in many countries. 
Instead, the strike forces could rotate 
through "at invitation” of allies. 


Talbott Seeks More Mone\- 


AF to Ask $15-16 Billion for ’56 


Air Force will ask Gongress for $15 
to S16 billion for airpnwer in fiscal 
1956, USAF Secretary Harold E. Tal- 
bott says. ’This is approximatelv $4 bil- 
lion more than the fiscal 1954 and 
1955 budgets. It is more than the 
combined .Air Force and Nava! Avia- 
tion requests for the past twn years. 

Talbott did not indicate how much 
of his proposed 1956 budget would be 
for procurement of aircraft and related 
materiel. He did emphasize that the 
program will include increased pay and 
benefits for US.AF personnel. 

Immediate reaction to Talbott’s an- 
nouncement came from Democratic 
Sen. Stuart Symington, a former Air 
Force Secretary. Symington said Tal- 
bott had admitted that the present 
USAF budget i.s inadequate. He has 
been a stcadi' critic of Republican air 
policy and is expected to lead Senate 
efforts to ins'csfigate the situation. 

► Defense by Retaliation— Talbott de- 
clared that the longrange strategic 
bomber, capable of carrying out the 
massive retaliation policy in case of 
encmv attack, remains "the most re- 
liable defense of our country.” He 
said the U. S. cannot relv on defensive 


jet fighters or anti-aircraft guided mis- 
siles to defend the countiy. 

Not mentioning the Army’s Nike 
missile by name, he pointed out that 
ground-to-air missiles, guided by ground 
radar impulses, impose "difficulties.” 
These, he said, include: 

• A really effcctise defense line of mis- 
sile launching stations would have to 
be as much as 150 miles from the 
potential target and 942 miles around. 

• .An enem\' bomber, prepared to 


Too Much Talk? 


.Air Force tests its missiles on latgcls 
identical to those used by the Army, 
Defense Secretary Charles E. Wilson 



On the suhiect of space ships. Wil- 
son thinks they sound a “tittle dreamy." 


Big Turboprop 

U. S. Air Force has plans for a 
turboprap transport that can carry 80 
tons across the Atlantic in 10 hr. 

Ail Force Secretary Harold E. Tal- 
bott did not identify the aircraft. 
Largest turboprop so far disclosed is 
the Douglas C-13Z project, svith a 
carrying capacity of about 50 tons 
(Aviation Week Apr- 27, 1953, p. 11). 

An Air Force officer said the Secre- 
tary was not talking about any exist- 
ing project, but iudicated diat the 80- 
ton aircraft would be a further step 
in Air Force’s turboprop program. 


launch an air-to-ground missile, would 
approach at 600 mph, at 50,000-ft. 
altitude, equipped with electronic 
countermeasures. 

Talbott said all the services ate 
"working like fury” to meet these 
problems with missiles. 

In one sentence of his prepared ad- 
dress, omitted on delivery, tne Seaetaty 
said: 

"It is true that we have seen photo- 
graphs of a bomber being blown to 
pieces bv a missile, but it was not a 
jet bomter. It was an old propeller- 
driven plane doing about 200 mph.” 

This was a reference to last year’s 
Army demonstration of the Nike, in 
which the target was a B-17 bomber 
(AviAtioN Week Dec. 28, 1953. p. 13). 

The Air Force Secretary was equally 
emphatic in his declaration that atf- 
weathcr jet interceptots also are not 
effectis'e for defense purposes. In the 
area of 600 mph. speeds, he said, elec- 
tronic instruments take over the flying 
and shooting down of the enemy but 
"the percentage of misses is liigher 
than we wmrld like." 

For this reason, he said, not even 
the investment of millions in larger 
numbers of interceptors will give ftie 
full answer. 

► Seeks Pay Raise— ’’You Can't pout 
billions in one end and get sure-fire 
defense out the other,” Talbott told a 
National Press Club luncheon audience, 
pointing out that the enemy next will 
abandon longrange bombers in favor 
of intercontinental missiles, against 
which turbojet-powered interceptors will 
be useless. 

On the subject of personnel, the Air 
Force chief said pay in the ser\4ce has 
failed by a wide margin to keep pace 
with the rise in living costs since 1939, 
In addition, he said, there are 100,000 
Air Force families who are not prop- 
erly housed, medical care is insufficient, 
commissaries need improving and G.I. 
benefits must be equalized to put the 
advantage on the side of the man who 
.stays in service instead of getting out. 
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Airpower Backlog Tops S35.9 Billion 


cklogs of both unobligated funds f 
and election^ 


letting and unexpended fui 
released official reports reveal. 

As of Oct. 1, Air Force, Navy and Army bad uiioblij 
$8 bilb'on for aircraft pTOCiiienicnt. over $1 billion for g 
and nearly $900 million for electronics procuicincnt. 
The unexpended bounce Oct. 1 was more than $22 

included in thew figiue 


ircraft 

-Air Force 599,176 

Navy 101,911 

luided liiissilcs 

Air Force 7.560 

AnZ 2^129 

.Air Force 35,521 

Navy 1,884 

.Aimv 20,085 


13,052 

6,199 

189,824 


$5,781,078 

2.618,868 

217,237 

620,881 

172,193 

281,684 

569,267 

125,591 

197,842 


S479.463 $511,168 

116,682 166.294 

4.068 2,649 

16.562 18.793 

12.474 16,343 

83 3,597 

26,228 28,305 

12,982 16,650 

5,157 4.829 


24,763 

13,946 

2,419 


383,092 

862.216 

475.944 

713,971 

1.239.152 

463,974 


British DC-7 Interest 
Stirs Commons Debate 

Continued interest of Britisli Over- 
seas Airwavs Corp. in American-built 
transports has stirred sharp parliamen- 
tary debate on the future of the British 
aircraft industry. 

A Labor nicnibtt of the House of 
Commons, Frank Bcswick, called for 
a top-level, independent inquiry into 
the organization of the British aircraft 
industry and its relations with the gov- 
eriimciit. He also appealed for an ac- 
celerated development pre^ram for the 
Bristol Britannia to meet the growing 
threat of American competition. 

Beswick also raised the question of 
who is going to beat the loss of some 
$36 million paid by BOAC to de Havil- 
land Aircraft Co. for Comet 1 and 2 
transports. 

►‘No Confidcnce’-Sir Robert Perkins, a 
Conservative member, asked for a gov- 
ernment inquiry before BOAC could 
place an order for the Douglas DC-7D 
powered by Rolls-Royce RB-109 turbo- 
props (AviWiON Week Oct. 18, p. 13), 

He said the proposal to buy Douglas 
DC-7Ds by BOAC when there was a 
comparable British aircraft available was 
a v’Otc of “no confidence” in the British 
aircraft industry and it would have a 
“tragic effect" on export trade. 

Sir Robert reported that Bristol Aero- 
plane Co., Ltd., makers of the Britan- 
nia, had received the following telegram 
from an agent in a country where they 
had good prospects of selling up to ifl 
Britannias to a majirr airline: 

"Let me make one thing clear from 
the very start; If BO.AC at this stage 
decides to order or even to continue 
negotiations for the DC-7D, there is 
no idea whatsoever to try to sell Britan- 
nias in any shape to our airline and, 
as far as they go, we might as well close 
the shop,” 

Sir Robert said the Britannia prom- 
ised to be as good in every respect to 
the DC-7D and probably superior in 
some respects. 

► Britannia Tests— Meanwhile, BOAC 
made a public statement confirming 
its continued interest in the DC-7D 
and its intentions to stick with its 
Bristol contracts for 25 Britannias. 

BOAC also said that since the origi- 
nal Britannia contract was signed in 
1949, no individual Britannia has flown 
pressurized for more than 120 hr. and 
the total a^^ate test time is only 600 
hr.— most of it unptessutized. 

In light of the Comet fatigue fail- 
ures (.Avi.ation Week Nov, 1, p. 16). 
BOAC is demanding additional Britan- 
nia test flying under pressirrization and 
will provide airline pilots to participate 
in this progriini. 

► $18-Million Investment— BOAC al- 
ready has paid Bristol about $1 8 m:1Iion 


25 transports beginning next May and 
continuing until October 1955- 

”We believe in and need the Britan- 
nia,” said Sir Miles Thomas, BO.AC 
chairman, “but we cannot carry pas- 
sengers on promises. BOAC is engaged 
in a vigorously competitive interna- 
tional business and it is vital that we, 
as a British airline, should be in a posi- 
tion to offer our passengers throughout 
the world aircraft that arc as up to date 
as those of any of our competitors.” 
BOAC recently purchased eight 
Lockheed Constellations and six Boeing 
Stratocruisers to fill the gap in its inter- 
national fleet, left by the grounding of 
the de Havillaiid Comets. 

BO.AC also said it is examining 


Bristol's proposal to put the B.E. 25 
turboprop into the Britannia airframe 
with ”a good deal of interest.” 

Decision In Navaid 
Controversy Near 

Decision by the Ait Navigation De- 
velopment Board in the VOR/DME- 
Taean controversy over a common mili- 
tary-civil air navigation and traffic con- 
trol system is expected by the end of 
this month. 

An analysis of engineering and tech- 
nical facts has been completed by three 
scientific consultants to ANDB and is 
being studied by the advisory commit- 
tee to the board. 

The 500-page study, that took eight 
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nioiitlis to complete, makes no iceom- 
mendations. 

Consultants arc Dr. R. C. Newhouse. 
Beil Teleplione Laboratories; Dr- H. R. 
Skitter, president of Airborne Instru- 
ments Laborator>-, and Prof. J- B. Wies- 
ucr. director of the Research Laboratory 
for Electronics, Massachusetts Institute 
of Trehnology. 

Brig. Gen. ^^^ton W. Arnold. Air 
Transport Assn., is chairman of ANDB’s 
advisory committee. 

Tax Test Case 

* U. S. hits Los Angeles 
tax on Convair, Aerojet. 

• Says government work 
in process is nntaxable. 

In legal proceedings of major import- 
ance to the Department of Defense, 
Los Angeles Counts' will be sued for 
recovery of more than S200.000 in 
taxes paid by the Convair Division of 
General Dvnamics Coip., Pomona, and 
Aerojet-General Corp., Azusa, Calif. 

Wilber \f. Brucker, Defense Depart- 
ment general counsel, says the govern- 
ment, including the Department of 
Justice, is determined "to back this 
for all it is worth" in a 5nal effort to 
settle the California situation. Bracket 
looks upon the West Coast case as a 
proving ground where the government 
may settle the question of a municipal- 
ity’s right to tax government property. 

The California case will be based on 
taxes paid by Convair and Aerojet in 
1953 as personal property assessments 
on goods in process of manufacture. 

► U. S. vs. Personal Property— Gist of 
the dispute is that Los Angeles County 
contends anv material not paid for by 
the government belongs to the inanu- 
beturer and is subject to tax as the cor- 
poration’s property. 

The manuractuter.s and the Defense 
Department hold, on the other hand, 
that the United States has title to the 
property under terms of the contract 
and say this makes a local personal 
property assessment illegal. 

Actually, the county levied the tax 
in 1953 and 1954 against only part of 
the goods in process at about 75 aircraft 
plants. From the bwinning of manu- 
facture, the Defense Department makes 
progress payments on the aircraft or 
components. The county holds it is en- 
titled to levy a tax on the portion not 
fully paid for. 

^Douglas Victory— This is not the first 
time the tax controversy has hit the 
courts- Ten years ago, Douglas Aircraft 
Co, was involved in a suit with Los 
Angeles County over taxes paid on air- 

le 


cnift being built for the government. 

In that case, the county assessed the 
company for full value of the property, 
ignoring both the goscnimcnt-hcld title 
and progress payments already made. 

The fight was taken to the California 
Court of .Appeals, and Douglas won- 

nhe assessments have been made 
onlv against the aircraft industry. 

Brucker’s office estimates that the 75 
aircraft concerns taxed in 1953 and 
1954 have paid a total of about S15 
million. 'Diere is no available estimate 
of what the total bill would be if the 
assessment were held legal and spread 
to all defense industries in all localities. 

► Allowable Cost— ’This much is clear; 
If the assessment became a general 
practice, the Defense Department 
would be forced to take the taxes into 
consideration in prcp.irine military bud- 
gets because expenses of this type arc 
an allowable cost in U. S. contracts. 

"This entire affair," Brucker says, "is 
a matter of far-reaching interest to the 
Defense Department. A long line of 
decisions says the U- S. gos'emment is 
not subject to tax by municipalities." 

The Defense Department’s general 
counsel points out that contracts with 
defense industries are deliberately 
drawn to give the government title to 
goods in process. 

"This is true not just in the aircraft 
industry, but it applies also to other 
defense goods,” Brucker says. "It is not 
.1 matter of simple eons'cnicnce but is 
put there to facilitate constmetion and 
protect the government against delays 
in essential work." 

► Test Cases-Brackcr makes it clear 
that Convair and .Aerojet will bring 
suit through their own counsel and 
that the government will intervene in 
the contractors’ case. 

He savs the two companies were 
chosen after careful consideration, be- 
cause the two cases will cover all of the 
issues and various tvpes of contracts in- 
volved in the question. 

First step in the two tests will be 
taken about the first of the year, when 
the two firms file a claim for refund 
of the 1953 les'v. Tlic 1952 tax can- 
not be disputed because more than six 
months have passed since the county 
collected. 


Business Flying 

An atreraft used exclusively for busi- 
ness travel operates an average of about 
300 hr. a year and flies nearly 42.000 
mi., Aircraft Industries Assn, reports. 

AIA says about 12,000 planes arc 
used for business trips by executives. 
Aircraft range in size from a single- 
engine plane with a seating capacity of 
two passengers to transports seating 
more than 20. 


‘Must' for Air Force: 
Ils Own Cargo Airline 

Air k'orcc .soon will need ils own all- 
cargo airline for adequate logistical 
support. 

This was the view expressed by Brig- 
Gen, John P. Doyle, USAF director of 
transportation, at the annual meeting 
of the American Society of Mechanical 
Engineers in New York last week. 

In a special panel discussion devoted 
to air cargo and air logistics. Doyle 
stressed that a global fleet of ea^o 
planes to transport supplies, troops and 
equipment— as well as nuclear weapons— 

► SAC Problem— Referring to the world- 
wide activities of the Strategic -Air Com- 
mand. he said: " To a degree hitherto 
undreamed of. SAC is complctelv inde- 
pendent of geography. It is not. how- 
cs'er, independent of logistical support 
and. like an\' other military force, to the 
extent it requires support, it is impotent 
withnut it.” 

Dovle pointed out that both the 
Arms and Nav\' have logistics systems 
expressly suited to their needs. Air 
Force, on the other hand, has been op- 
erating with an inherited system, he 

“No matter how admirably this 
system served others in the past, this 
svstem is not now tailored to the needs 
t)f either air defense or air offense." 

He said it is time that freight aircraft 
be designed specifically to carry cargoes 
in modem containers and to use modern 
material-handling systems. 

► Douglas Support— Supporting Doyle's 
stand was another member of the panel, 
Donald Douglas Jr., vice president of 
Douglas .Aircraft Co. With a well- 
integrated, modem and efficient system 
of global air logistics. Douglas said, over- 
seas bases would become virtually un- 
nccessarv. a pipeline of surface trans- 
portation would not he needed to the 
extent it is todav. the time element 
would be ins'ahiable and "costs would 
be consideraWv reduced in the long 


Plush Super Connie 

President Eisenhower’s new Lock- 
heed Super Constellation, the Colum- 
bine 3, ptobablv is the most elaborate 
executive aircraft ever built. 

The presidential stateroom is 
equipped with a conference table, 
chairs, two-w-ay radio telephones and 
electric tvpewriters, all for use when 
the quarters serve as the President's 
airborne office. 

The room can be converted to sleep- 
ing quarters by turning the two couches 
into three-quarter size beds. 

The Columbine 3 is powered by four 
Wright Turbo Compounds. 
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Lockheed Offers Turboprop Liner 

L-1449 called fastest, longest range, most economical 
prop-driven transport; cruising speed exceeds 420 inph. 


Industry sources reported las 
that Lockheed Aircraft Corp. teams, 
armed « ith brochures describing a new 
turboprop \etsion of the Super Con- 
stellation, started a worldwide sales tour 
aimed at capturing both the domestic 
and international long-dist.ince airline 
equiomenf m.arket. 

The AJodel L-H49, which features a 
new thin high-speed wing and will be 
pois'crcd by four Pratt & AATiitnev ini- 
pros ed PT-2 turboprops with more than 
6,000 eshp. each, is being boomed bv 
Lockheed as the world’s fastest, longest 


•eck has been designed to act .is a dive brake 
ims. for quick descent from altitude. The 
new gear ran be dropoed at speeds in e-xcess 
of 400 mph.. will swing Over center and 
lock into down position. The gear ran 
be retracted in less than 10 seconds. A 
new nose wheel has electrically dris'en 
emergency hydraulic extension svstem. 

Normal 


Comet 2 and 3 into the air commer- 
cially. 

Sic Hartley Shawceoss, speaking for 
de Havilland, who previously had em- 
phasized that manufacturing cracks 
were not to blame for the crashes 
(Aviation Week Nov. 29, p.l5), con- 
cluded his testimony outlining several 


Hartley’s solutions: 

• Fuselage to be strengthened, windows 
and cutouts to be redesigned (probably 
round) to lower maximum stress con- 
centrations. Strengthening of the turbo- 
leii as a inanuai jet-poweted transport’s fuselage involves 

mg speed of the I.-1440 IS estimated 
■” -iph, at 20,000 ft. at 150.000 
or 410 mph. at 30,000 ft. 

Block speeds of the new I.ockheed 


e and most economical propeller- present p 


urboptop ate considerably faster than 


Domestic, castbound, Los .Angeles to 
version. York. 5 hr., 50 min., with average 

of 420 summer tailwinds. 

• Domestic, westbound. New York to 
Los Angeles, 7 hr,. 20 min., with aver- 
age winter headwinds. 

• Polar rontes, Copenhagen to Los An- 

► Niwjnane-Tomakeitssllraoitch'to hr., including 1 hr stop: re- ..uvas, 

the airline industrv, it is understood stop; Nf"’ plans to prevent overfueline. 

that Lockheed has .sent teams to Furqpe • Investipife the possibilih of 


The new turboprop transport 
with a cruising speed in excess .. ._. 
mph.. is aimed at beating all comneti- 
tive aircraft on both domestic and i 
temational routes— apparentlv vvil 

.sights leveled at the Douglas DC-7C. 


.Avoid manufacturing cracks. 

• Redesign fatigue-prone parts by thick- 
ening certain parts of the underskin 
and reinforcing area after of the wheel 

• Alter fuel venting systems to keep 
fuel from jet shrouds and to prevent 
venting on takeoff and climb. Vent exit 
will be taken into the jettison pipe 
which extends beyond the trailing edge 
of the wing. 

• Advise operators to incorporate flow- 
meters in refueling tracks, among other 


and the Middle East, to the .Aiistrali 
Japan-India area, to the South .African 
and South American markets, as svell 
as around the U. S. and Canada. 

I.,ockheed reportedly is offering de- 
liverv of the new planes for airline .serv- 
ice during the 1957 summer season. 

In almost everything but appearance, 
the turboprop Lockheed is a neiv air- 
plane. Its new wing has 27 ft. more 
span, 206 sq. ft. more area and 16.7® 
lou-er root thickness to chord ratio than 
the present Super Connie. 

The tail, although the configuration 
is much the same as on all Constella- 
tions. has been refined aerodynamicallv 
for the higher speeds. 

► Payload-^ome other features of the 
new wing; integrally stiffened skin from 
root to tip on both bottom and top 
surfaces; anti-friction ballbearingaileron 
hinges; improved trailing edge design, 
and full length control siirfaces- 

Payload will be approximately 17,400 
lb. ivith full fuel load in first-class con- 
figuration. 

Thermal de-icing is provided in wing 
and empennage leading edges. Direct 
bleed air from the engines provides high 
temperature and high pressure at low 
weight. 

► Seating- Lockheed is offering the new 
turboprop transport in several seating 
configurations: 60 seats, plus four in 
lounge for international fir$t<lass: 66 Important featuii 


► siderable^eductioi; in the breakout 

force below the current 18-20 lb.” This 


iites arc eased on use otlMtuql. , „fercnce to hydraulic fluid, de 

nn^n^ir '’T'rfan"nnnl Havilland hopes high prioritv is given 

S.OOO ft. comfort at 30 000 ft., and the development of n^on-iniiamrhafale 

cargo area will be heated and pressurized r,™ ;.i 

to enable carrying of animals. 

British Will Build 
Stronger Comet 2. 3 

London— The Bi 

wound up its court of inquiry into the 
Comet 1 crashes at Elba and Naples, 
with dc Havilland Aircraft Co. outlin- 


aitcraft. 

• Jet buffetting already has been re- 
duced on the underside of Comets 2 
and 3 by- canting out of engines. In- 
creased skin thickness should serve to 
minimize further risk of damage from 

ish governiTient has this source, 

• Accidental damage to doors and 
hatches will be coveted by appropriate 
rem/orcement-— SH 



seats, plus four in lounge for domestic 
first-class; 83 for international coach, 
and 89 for domestic coach. 


Swedes Boost Fighter Power 

' Saab J-29F ordered t 


a afterburaer on ib Swedisb- 
ailt DH Gbost turbojet and modification of 
atei wing panels to raise the plane's critical 


it |-29s to incorporate 
these changes (Aviation Week Oct 4. p. 7). 
A standard J-29 has averaged 607.05 mpb. 
over a 310-mi. closed courae. 
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Avro-Canada To Be 
Three-Company Group 

Three independently operating units 
liave been aeated by A. V, Roe Can- 
ada, Ltd., from the company’s Aircraft 
and Gas Turbine Divisions and a nctviy 
acquired precision forging firm, Cana- 
dian Steel Improvement. Ltd. 

New organizational setup, designed 
to encourage individual growtii and 
achievement, becomes effective Jan. 1. 

A. V. Roe Canada, Ltd., becomes tlic 
parent company of tire three members, 
svliich will be known as follows: 

• Avto Aircraft, Ltd,, fonned out of 
the Aircraft Division and employing 
about 10,000. 

• Orenda Engines. Ltd., from the Gas 
Turbine Division, currently employing 
about 6.000. 

• Canadian Steel Improvement, Ltd., 
the new acquisition, cmploving about 

-too. 

Each of the companies will have its 
own board of directors and finance, 
legal, industrial and public relations 
functions-eacept for overall policy and 
coordination. 

► Officers— Sir Roy Dobson is chairman 
of the parent company; vice-chairman is 
Air Marshal W, A. Curtiss, and presi- 
dent is Crawford Gordon, Jr. Operat- 
ing heads of the three subsidiaries; -\vro 
Airoaft. Fred T. Smye; Orenda En- 
gines, Waiter R. MeLaehlan, and Cana- 
dian Steel Improvement, Cyril J- Luby. 

Several new vice presidents are cre- 
ated. In the holding company, they in- 
clude: A. A- Bailie, finance, and W. II. 
Dickie, industrial relations: in .^vro 
Aircraft. J. C. Floyd becomes vice 

S resident-manufacturing, and J. A. 

lorlcy, sales and service; in Orenda En- 
gines, C. A. Grinycr becomes vice 


Piasecki Helicopter Corp.’s twin-engLoe 
YH-16 Transporter has exceeded DO mpb. 
during tests and flown to 3,000 fL Here the 
3,000-lb. USAF copter flies over Philadcl- 


president-engineering, E. K. Brown- 
ridge, manufacturing, and F. L, Trethe- 
way, sales and service; in Canadian 
Steel and Improvement, J. A. Wellings 
becomes vicc-prcsidont-opcrations. 

Feeder Plea 

• Barnes asks liberalized 
profit margin for locals. 

• And he says CAB should 
end tinecunoiiiic services. 

A change in Civil Aeronautics Board’s 
philosophy to speed the elimination of 
sitbsidies for local service carriers was 
proposed last week by Leslie O. Barnes, 
president of Allegheny Airlines. Banies’ 
proposals: 

• More liberal profit margin basis, with 
the percentage of profit figured on 
revenues rather than on investment. 
This would raise tlie immediate subsidy, 
but feeders would reach the subsidy- 
free goal sooner. 

• Siispeusion of service at uneconomic 
points where revenues, including a pro- 
ration of subsidy, do not meet allo- 
cated operating costs and profit- 

• Airline metgets, wliich must originate 
with the carriers, must be encouraged 
by CAB- 

• Review of relations of feeders to 

• Liberalization of policies on allowable 
expenses, such as sales adveitising and 
promotion. Present limitations on ad- 
vertising budgets are "ridiculous," he 

. . We are governed," Barnes said, 
"by a set of unnecessary and harmful 
route and scheduling restrictions de- 


phia during a toab'ne test mission, Tbe YH- 
Id’s P&WA R2I80 pistou eugines will be ic- 
moved and replaced by two Allison shaft 
turbine engines (Aviajian Week Nov, 8, p, 7), 


signed to protect the trunk airlines 
from competition by the local service 
carnets." He cited Allegheny’s route 
betvi-een Pittsburgh and Atlantic City, 
where three stops are required along 
the route althouyi it is the only airline 
operating between those points. 

► Slow Progress— Elimination of these 
operating restrictions will lower costs 
and increase revenues, he said. "But 
progress is slow. ITrat the Civil Aero- 
nautics Board has not come to grips 
witli this problem is understandable. 
. . - The Board is faced with the 
dilemma of trying to protect trunklines 
from uneconomic competition. 

"On the other hand," he added, "the 
Board is obliged to do all possible to 
strengthen the local service caniers. 
However, the need for a firm Board 
policy is immediate." 

Barnes said the trunks fear giving up 
service at certain points to feeders be- 
cause of the possibility that the local 
service airline with the new routes 
might be absorbed by a competitive 

“If this should happen," he said, “the 
operation of that route by tlic trunk 
acquiring the local carrier might place 
the acquiescent trunkline at a com- 
petitive advantage.” 

► Reluctant to Act— Because of the lack 
of a clear policy defining the role of the 
local carrier, trunklines ate understand- 
ably reluctant to yield any more ground 
than required. Barnes believes. 

"W'itnout a firm policy, they fear 
this is but a part of succeeding steps and 
that the day may come when the local 
carriers will become strong competitors 
oser the more valuable routes of the 
trunk carriers,’’ he said. 

► Three-Way Plan-Bamcs offers a 
three-way plan to overcome these diffi- 
aiities: 

• Tlie airlines can attain a large aiea of 
agreement in developing a sensible pat- 
tern of operating and scheduling re- 
strictions, anti-trust factors permitting. 

T’he pattern would define the mini- 
mum restrictions necessarj' to protect 
the trunks behveen the major travel 
markets. It need not define precisely the 
circumstances under which a trunk 
would he suspended in far'or of a local 

• Policy action should be set up bv 
the Board to cos’Cr the disposition of 
routes and stops yielded by a trunk 
tanier in the event the local carrier 
was absorbed by a trunk other than 
the one yielding routes. In such au 
event, the points or routes would revert 
automatically to the yielding carrier, 

• Each local senrice airline would apply 
such a policy to its own system. Fol- 
lowing a study by a feeder witliin its 
own organization, it would be reviewed 
with the trunk carriers who might be 
interested so that the carrier could pre- 
sent its case to CAB. 



Piasecki's Giant YH-16 Tops 130 Mph. 
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JOIN THK YOUNG-.Vr-HEART and 
travel by air... by Convnir! 

Here's the plane with built-in ^ei- 
iip-uiul-K<i. Built-in steps, and handy 
luggage racks at the from of the Con- 
vnir speed arrival and departure lime 
as much as 30 minutes. 'The Convair 
was designed to make your business 
or vacation trip an efficient, carefree 
e.xperience. 

Ask your favorite airline or travel 
agent to make your next flight a Con- 
vair— the world's most popular pas- 
senger plane. Choice of 33 airlines. 

As a iransporl-irainer for the US. 
Air Force and Navy, the Convair is 
selling ueiv records lor versaiilily and 
per/<jr«!aiK't’...rt(!o(/ier evidence of 
Coin-air's Engineering to the Nth pewer 




Convair... 

gels you q/f (o a 
/lying sUnlf 


CONVAIR 
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COLEMAN 

DESIGNS... 

OMOHUNDRO 

PRODUCES... 

FIBREGLASS 

ROCKET-TRACKER 

DOME 




HUNDRO 

SoufJieni Rej/resentative; G. P. 'Waggoner Co., 


Box HOT, Grand Prairie, Texas 


Civil Aircraft Shipments Increase 


reached 900,000 lb., iii 
August. Oeparbiicut of Commerce report 
with airframe weights of 3,000 lb. and m 
Ills month’s backlog. 

September August Se] 


Completed aiitiaft 265 

By weight of airframe 

Less than 3,000 lb 234 

3,000 lb. and mote 31 

By number of places 

1 to S pbee 212 

More than 5 places 53 

By total bp., all engines 

Up to 339 bp 208 

400 bp. and mote 37 

Total value of completed ports (000 ouuttcdj . . . $36,542 

Aircraft 26,336 

Less than 3,000 lb. 4,400 

3,000 lb. and more 21,936 

Aircraft parts 10,206 

Total of aircraft engines and ports (000 omitted) . 9,511 

Aircraft engioes 3,352 

Engine parts 6,159 


Lab to Study Gunfire 
Effect at 60,000 Ft. 

The effects of high-explosive shells on 
aiicraft at high altitudes and high 
speeds will be studied in a new dynamic 
test cell to be constructed at the Arnold 
Engineering Development Center, Tul- 
lahoma, Tenn. 

Ail Research and Development Com- 
mand has awarded a contract for the 
design of the new cell to the New York 
firm of Canopie, Conkling & Associates. 

Current plans call for the new test 
cell to provide windtunnel provisions 
for incendiary or high explosive shells 
fired through a subsonic airstream into 


typical wing sections of an aircraft. 
Gasoline or jet fuel will be stored just 
below the wing to simulate actual 
installations. 

Complete instrumentation, including 
television and motion picture cameras, 
will photograph tire behavior during 
impact and of the resulting fire. Tests 
will be made up to simulated altitudes 
of 60,000 ft. and with a temperature 
range extending between — 60F and 
4-1 60E. 

The control of the test facility will be 
liandled by the crew in the adjacent 
Engine Test Facility, working in the 
fire control room, Armor plate and 
sandbags will surround (he new cell to 
confine the blast. 



PATTERN PRODUCTS 



Fully Loaded MysTere Dives Past Mach 1 

Ad iudun air force pilot recently dived the two auxiUaiy luidciwing tanks and two tanks 
French Dassault Mystere 4A past Macb 1. of napalm. It was the pilot’s first flight in 
Tbe sweptwing jet flgbter carried armament, the Hispano.Suiza Tay-powered 4A. 
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Tool Leasing System Under Fire 

Congress committee urges all services to set price 
standards on machines used in defense production. 


Standard leasing cates for govem- 
nient-owned machine tools used by 
defense production contractors is urged 
by the Joint Congressional Committee 
on Defense Prodnetion. 

The committee’s review of procedure 
involved in furnishing machine tools 
reveals there is no standard policy fol- 
lowed by Ait F'orce, Navy and Army. 

► Lack of Standards-" It is primarily the 
responsibility of the individual con- 
tracting officers in the three services to 
determine what tools, if any, should be 
furnished to tlic contractor and on what 
basis," the committee reports. 

"When prime contractors have re- 
quired tools, it has been the general 
practice to include the tools under a 
separate bcilities contract. Under this 
procedure there has been no uniform 
standard for determining the value of 
the tools to be furnished and, therefore, 
no consistent policy in eEecting a re- 
duction in the production price." 

Other defects found by the commit- 
tee include; 

• Contracting officers frequerrtly are not 
informed of the acquisition cost, age or 


condition of tools in question and do 
not have a factual basis for making a 
proper price adjustment. 

• Negotiatinns frequently arc based on 
the contractor’s estimated value of the 
tools required and not on actual tools 
furnished. 

► Cost Advantage— "Indications are that 
contractors using government tools may 
enjoy distinct advantage coshvise over 
the contractor having capital invest- 
ment in his own tools," the committee 

"This is particularly true where a 
contractor has more than one contract 
utilizing the same tools. Contractors 
supplying similar items may find that 
one enjoys a better profit po.sition as a 
result of negotiating a better deal on the 
tools concerned. 

“Moreover, the actual procurement 
cost of the product to the government is 
hidden in the tool-adjusted-price con- 
tract, and there is no way to make a di- 
rect comparison as to which contractor 
is giving the government the best deal." 

► Lease Charges— The government- 

owned tools usually are leased by the 


armed services on a montlily rental 
basis. Tile rate generally is based on 
1% per month (40-hr. week) of the 
original acquisition cost regardless of 
age or condition of the tools. 

Defense E>cpattnient faces the prob- 
lem of determining a fair rental rate. 

"The general feeling in some 
quarters," the committee says, "is that 
government rates should be brought 
more in line with commercial rates. 
However, the point is made in other 
quarters that since the government is 
not in the business of leasing tools as 
such and since the only reason the gov- 
ernment furnished any tools is to in- 
crease defense production in an emer- 
gency, industry should not object to 
the 1 % where defense work is involved." 

The committee reports the armed 
services have approximately 400,000 
tools and related equipment in use or 
on standby basis in military establish- 
ments and private defense plants. There 
are an additional 31,000 idle military 
tools in the defense industrial equip- 
ment reserve. 

17 West Coast Cities 
Get 3-Cent Airmail 

Los Angeles— The experiment in 
transporting regular first-class mail by 
air on a space-available basis extended 


Now! BENDIX SCINFLEX waterproof plugs 



/of* use with 
multi-conductor cubles 
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■ For forty years Rolls-Royce! aero engines hove written aviation history — 
and the four propeller-turbine (turbo-prop) engines that power the Copital 
Viscount* represent Rolls-Royce's latest engineering achievement. 

Cruising at 335 miles an hour, the Capital Viscount will take you to 
your destination swiftly end in supreme comfort — almost completely free 
from cabin noise end vibration. 

*Proneunced Vi-CounI 

The Capital Viitounl will be serving' you soon — wolefi for the onnooncemenH 


SWIFT, SMOOTH, SILENT, SURE 


u AIRLINES 



127 

Join the 


New Departures 


Design by Douglas . . . power by Westingbouae . . . 
precision by New Departure. That’s the Navy’s F4D 
SKYRAY jet — first carrier-based plane to hold the world 
speed record — 753.4 mph. 

Among other applications in the SKYRAY, there are 127 
New Departure precision instrument ball bearings in its 
Westinghouse Exhaust Nozzle Actuator Control. This 
control maintains propter engine tempteratures, and de- 
mands the utmost in bearing accuracy and efficiency. 
New Departures meet these demands. 

Throughout defense and industry, you’ll find New 
Departures making good products even better. Learn how 
these fine ball bearings can help your design . . . talk with 
your New Departure engineer today! 
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to the West Coast Nov. 22, links 17 
principal cities in California, Oregon 
and Washington. 

The new senice is expected to speed 
delivery of mail from 24 to 48 hours 
to these cities. 

Acting Los Angeles Postmaster Otto 
K. Olesen predicts the West Coast op- 
eration will handle about 1-milIion let- 
ters daily. 

► Cities Involved-Cities directlv bene- 
Gtting by the 3-eent airlift include San 
Diego, bos Angeles, Bakersfield. Visalia, 
Fresno, Merced, Stockton, Sacramento, 
San Francisco and Oakland in Califor- 
nia; Kalmatli Falls, Medford, Eugene. 
Salem and Portland in Oregon; and 
Seattle in Washington. 

Additionally, hundreds of smaller 
cities near tliese points will henefit by 
faster mail service, the Post Office De- 
partment says. 

The West Coast operation follows 
similar experiments in 3-cent air serv- 
ice established among Chicago. W'ash- 
ington. New York and three major 
Florida cities and. bv local service air- 
lines, to communities in 23 states. 

► Tleady, Willing'— Regular 6-cent air 
mail service that guarantees air bans- 
portah'on on scheduled flights will in 
no way be affected by the new 3<ent 
air service. Postmaster Olesen sasTi. 

Terrell C. Drinkwatcr, president of 
Western Air Lines, reports his company 
is "ready, willing and able” to handle 
the nesv airmail service. 

"As the West’s major bunk carrier. 
Western considers the rapid transporta- 
tion of mail vital to the continu^ de- 
velopment of the fastest-growing, most 
progressive region in tlic nation . . 


Southwest Prepared 
To Expand Navaids 

Southwest Airwavs is |)rtparcd to 
S|>ciid $500,000 to piitdiii.se and install 
modern radio aids at all points on its 
Route 76, if it receives a permanent cer- 
tificate in its renewal case now pending 
before the Civil Aeronautics Board, ac- 
cording to vice president Max King. 

The program will include installation 
of terminal VOR ranges, glide path 
transniittets, distance measuring trans- 
mitters and responders, VHF markers 
and high intensity lights, he savs. 

"The degree of dependabilitv neces- 
sary to inspire full public confidence in 
schedule reliabilitv can be attained by 
the insfaliation of modem aids and bv 
improvement of marginal airports to ac- 
commodate landings under the lowest 
safe ceiling and visibilih' conditions. 
The neathcr minimum must not be in- 
ferior to those found at major airports, " 
King adds. 

lie emphasizes that “at tin's stage of 
ihe development of local service, the 


aircraft problem is secondary to that 
created by the lack of navigation and 

"In local air transportation, the ill 
effect of unreliability is manifestly 
more serious than a similar condition in 
longliaul operations, reason being the 
lesser advantage local service enjoys over 
surface competition. A passenger who 
misses an important engagement 192 
mi. aray is much more likely to change 
to the train, bus or private cat for the 
next trip tlian the transcontinental pas- 
senger who would forfeit days tatlier 
than hours to go by surfocc. 

"We have estimated.” lie says, "that 
between $60,000 and $115,000 pet 


year additional revenue could be gen- 
erated on Route 76 from improved re- 
liability and regularity to be obtained 
from the instalbtion of modem instru- 
ment navigation and landing aids." 

Spanish-Built Jet 

(McCrawHill World News} 

Madrid-A prototype of an ad- 
vanced jet trainer is under consbuction 
at Hispano Aviacon, Seville. 

The new jet, Spain’s first, has two 
engines mounted in the wingroots. A 
single-seat figlitcr version is on the draw- 
ing boards. 
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NEOPRENE-FIBERGLAS 



COVERLIGHT 



An Excellent Flame-Resistant 
Safety Cloth 

FOR“Safety Clothing 
Escape Chutes 
Fire Curtains 
Stationary Tarpaulins 
ALSO resistant to 
Mildew 
Chemicals 

HIGH STRENGTH . . . LIGHT WEIGHT 

Write for samples and catalog to 

VULCAN RUBBER PRODUCTS, INC. 

A subsidiary of Reeoes Brothers, Inc. 

54 Worth Street • New York 13. N. Y. 
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• PRECISION • WEIGHT-SAVING 
• RE-USABLE HOSE FITTINGS 


0«sl9ned for extra strength, free flow and light 
weight. Precision made in Aluminum or Steel. 
Wide range of sizes and types in standard de- 
signs carried In stock. Special designs mode to 
your specfications. Write for FREE catalog or 
order through your dealer. 



Noise Intensity Hits 
F-lOO Line Crews 

George Air Force Base, Calif.— A 
study or the effects of jet engine noise 
on maintenance crews here has begun 
following complaints at this hasc that 
airaicn working on the F-lOO are suffer- 
ing from nausea and pain in the ears. 

Squadrons here now are receiving 
.N'ortli American Aviation’s first opera- 
tional F-lOOs. 

Effects of the higli sound level arc 
both physiological and psychological, 
Capt. Vernon Pertigo, USAF m^ical 
officer, says. 

Many of the complaints concern the 
starter used with the F-100, which de- 
velops a Icr'ol of 117 decibels. 

► Comparisons— The F-100 and its Pratt 
A- Whitney Aircraft J57 engine produce 
160 decibels at the tailpipe and 120 
decibels at 1,000 ft.. Dr. Perrigo reports. 

Any sound of sufficiently higli in- 
tensity can cause damage to the ears 
and also internally, he says. 

lie lists these phisiological effects of 

• Heat. Sound can increase the temper- 
ature of the body- Ultrasonic sound, 
for ejuimple, can raise the temperature 
from 80 F. to 140 F. in one minute. 
“The F-100, however, does not produce 
ultrasonic sounds of any high intensity,” 
Dr. Perrigo says, 

• Buzzing in the kneecap, tendons, 
joints or teeth, 

• Pressure receptors in Oie skin come 
into effect at 130 decibels, and the sub- 
ject can feel the ptessure. 

• Skull— “and presumably what's in it” 
-begins to vibrate at 140 decibels. 
Vibration also can be felt in the ab- 
dominal muscles. 

He lists these psicliological effects: 

• sound level of 40 decibels can make 
;i person nervous. 

• A sound Ics'cl of 80 decibels can pro- 
duce nenous fatigue, headaches and 
affect abstract thinking. 

• Destructive changes and effect on 
hearing can begin at 100 decibels. 

In more than 5.000 tests at this air 
l>asc since last February. Dr. Perrigo 
reports, three men have been found who 
ate believed to be losing their hearing 
due to the effects of flight line noise. 

► Some Imimine— Squadrons at George 
have been operating F-8fis prior to re- 
ceiving F-lOOs. 

Results of the tests thus far arc in- 
conclusive concerning the F-100. Dr. 
Perrigo sais. but indicate there are cer- 
tain penons not bothered by the sound, 
others seriously affected by if. This 
ivould indicate, he says, that sensitivity 
to sound might become one criteria in 
selecting line personnel, 

Use of earmuffs, earplugs and helmets 
enclosing the head can cut the sound 
down to a hearable level, he says. 
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Famous as first in the development and manufacture of 
a growing list of advanced aircraft accessories, Simmonds offers 

the U. S. aviation industry a proven source for specialized 
electronic, hydraulic and mechanical components and systems. 


LIGHTWEIGHT PACITRON FUEL GAGE SYSTEMS 

Fuel measurement and fuel monugement systems, of 
both the "two unit” and “three unit” types are now 
available in the famous Pacition systems. With its 
gages now flying on more than 90 advanced type air- 
craft and on 40 U. S. and foreign flag airlines, Sim- 
monds continues tobe"flrst in electronic fuel gaging," 
Write for booklet "Fuel Gage Systems for Transport 
Aircraft.” 


etc. Proven in millions of miles of reliable service on 
aircraft engines, pressurized doors, helicopter controls, 
etc, Write for design literature. 

COWLING AND ACCESS LATCHES: Heavy duty 
flush fitting aircraft latches for installatiDn on cowlings 
and access panels. Two-piece toggle type construction, 
available to fit a wide range of structural curvatures. 
Portfolio of latch designs available on request. 


SIMMONDS SU FUEL INJECTION SYSTEMS: The 

only advanced type fuel injection system now in pro- 
duction for medium h.p. gasoline engines, the SU Sys- 
tem has been proven in field tests to give fuel econ- 
omies up to 35%. Eliminates icing conditions, and 
gives unproved cold starts, Detailed information avail- 
able on request 

PRECISION PUSH-PULL CONTROLS: Simmonds 
Push-Full Controls are positive, precise and versatile. 
Capable of heavy loads and accurate operation under 
viuation, conbnuous cycling, temperature extremes. 


EXPLOSION SUPPRESSION SYSTEMS: Designed 
to provide protection against the most common single 
cause of the toss of combat aircraft — explosions result- 
ing from the ignition of fucl/air mixtures, Now flying 
on U. S. combat aircraft, this is another Simmonds 
first. Further information on request 

HYDRAUUC FUSES: Quantity measuring fuses 
that act os automatic safety shut-offs for aircraft hy- 
** - 3 than a prede- 


draulic »stems. Close whenever m 
termined amount of liquid pa 
Detailed information avaflable 


Simmonds 


AEROCESSORIES, INC. 

e.n.rol TARRYTOWN, N. T. 


OTHER SI 

the /tiff Hat of Simmonds products 
information on engineering and 
ufacturin^ services, write to: 

SIMMONDS CONTRACT 
AND SERVICE DIVISION 





Do you know all these great Lear-Romec products? 









Absolute pressure switches Bilge end relueNag putrps Antl-delonaot Injectioir pumps 



lube and scavenge pumps 





Hydraulic oil booster pumps 
(alfcrall) 



Oil ti 


ransler pumps 
(alrcrari) 





^ 

Pneumatic actuating cylinders Ethylene glycol and Water pumps 



Here are some representative Lear-Romec products selected 
from a list of hundreds. Each of these units represents a large 
Lear-Romec product "family," backed by over forty years of 
experience and leadership in the design and manufacture of 
precision pumps for aviationand industrial uses. For detailed 
information on any or all of these products, write 
Lear Incorporated, Lear-Romec Division, Elyria, Ohio. I E 



Pressurization control panels Ground pressurizing kits 

l*oM Ik-torn MuOroltd IMtl IS-95001 illutiraltd 



Fuel filter deicer alcohol pumps Pressure regulator valves 



LEAR 

AR-ROMEC DIVISION 
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F-86H SABRE JET is more powerfal fighter-bomber with improved climb aod range. Deeper fuselage houses GE }73 engine. 


F-86F Sabre Undergoes 2- Way Streteh 

Here’s how North American spliced in additional depth for more powerful 
engine in F>86H, additional length for second cockpit in TF-86 trainer. 


By David A, Anderlon 

Los ADgelcs— No matter how you 
slice it, it’s still the proven F-86F. 

• Slice the F horizoutally, splice in ex- 
tra fuselage depth, and it becomes the 
I'-86H, an improved fighter-bomber and 
day fighter now coming o6 production 
lines at North American Aviation, Inc.’s 
Columbus, Ohio, plant. 

• Slice the F vertically, add some fuse- 
lage length, and it becomes the TF-86, 
a transonic trainer with performance of 
the F Sabres. 

Details of these two late modifica- 



DEEPENED duct supplies more air to 
caused fuselage redesign. 


tions of the basic Sabre airframes were 
told to Aviation Week by engineers at 
NAA’s headquarters here. 

F-86H Sabre Jet 

The H Sabre is more of an airplane 
lhan the F, says North American. In 
climb, range and load factor, the H 
shows improvements all along the line. 

It is an airplane to which the classic 
comment about jacking up the gear and 
tolling in a new body cou'ld be applied, 
because with the exception of the land- 
ing gear, all the basic structure is dif- 
ferent and strengthened. 

But pilots who fly it should feel right 
at home because it retains the handling 
characteristics of the F series, 

► Powciplants— The basic difference in 
the H series is the engine, a General 
Electric J73-GE-3, rated at approxi- 
mately 9,000 lb- dry sea-level static 
thrust. ITiis represents about a 50% 
increase over the thrust of that com- 
pany's J47-GE-27 that powered the 
F-86F. 


Ibis increase in thrust was accom- 
plished without any increase in engine 
frame size, although the size of the ac- 
cessories did increase the envelope di- 
mensions of the poweiplant. 

But more thrust means more air, and 
the duct sizes of the F-86F were at 
an upper limit for the size of the air- 
frame. North American engineers were 
faced with providing more inlet area in 
duct cross-section, and they solved that 
problem by splitting tlie fuselage 
lengthwise along a theoretical water- 
line and splicing in an extra six inches 
of fuselage depth. (A similar engineer- 
ing change was made in the Avon Sabre 
built in Australia because of the in- 
creased air requirement for the Rolls- 
Royce Avon. Details of that operation 
were given in Aviation Week Feb. 8, 
1954. p. 32.) 

► Other Changes— More power and 
fighter-bomber tequiremenU spell out 
more fuel; the H retains the wing cell 
layout of the earlier series, but adds 
fuselage fuel for a total increased ca- 
pacity. 
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Official announcements on the 
l'-86H state the armament is the stand- 
ard arrangement of six .50-cal. machine 
guns, but it is understood that Korean 
combat tests made with specially fitted 
F-86Fs have been reflected in more 
firepower for the H. Presumably the 
plane will mount four of the new M-59 
20-nim. automatic levolver cannon. 

Rockets, bombs and other wing stores 
can be carried, and the company says 
that suspension and release mechanisms 
for those items have been improved. 

Gunsight and avionic equipment re- 
main the same as in the F-o6P, but the 
duct redesign has meant a somewhat 
larger cockpit, The company says the 
layout is improved; there is a dividend 
in improved pilot’s vision. One other 
cockpit change is in the canopy, de- 
signed now as a clamshell type to re- 
place the familiar sliding style of the 
earlier Sabres. 

► New Tail-ln some respects the hori- 
zontal and vertical tail surfaces resemble 
those used on the F-86D all-weather 
interceptor. There is no dihedral in the 
horizontal tail, which is the "all-flying’’ 
type pioneered on the F-86E. Its span 
is about two feet greater than on the 
tail of the F series, giving greater area 

Power controls are hydraulic for the 
elevator and ailerons; there is no power 
on the rudder. Controls are irreversible, 


basically the same as on the F-86F ait- 

With these and the beefed-up air- 
frame, the pilot now has a 7.33G air- 
plane at combat weight. 

Specific combat performance is classi- 
fied; the Air Force has ouly said the 
usual amount-speed is more than 650 
mph, at sea level, tactical radius is more 
than 600 miles, and service ceiling is 
more than 45,000 ft. 

Some indication of the plane's actual 
performance was given at the Dayton 
air show in September. Maj. John L. 
Armstrong set a world record in the 
500-kilometer closed course of 649-302 
mph.; the Thotmrson Trophy event was 
won by Capt. Eugene P. Sonnenberg, 
who flew an 11 over the 100-km. cIosm 
course at an average speed of 692.823 
mph, 

► Cvinent Status-Production models of 
the H are being built at the Columbus 
plant, although the first two planes off 
the line were made at the NAA plant 
here. All engineering of the new model 
is controlled from company headquar- 
ters, under Fred Prill, project engineer 
on five of the Sabre scries (F-86A, E, F, 
II and the TF-86). 

Planes arc currently being delivered 
to operational squadrons at Nellis .\FB 
(Air Training Coiniiiaiid) and Clovis 
AFB (Tactical Air Command) in a 
double-barreled program similar to that 
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BASIC MISSION (MODIFIED) (NO EXTSRNAl FUEL] 



_j] the 1''000 Super Sabre, length to indude a saond cockpit) 

The recent grounding of the F-86 makes the difference between the stand- 


Sabre series because or 
with localized fatigue did 
the H models. 

TF-86 Trainer 


trouble ard F-86F and the transonic ti 
apply to 'l'F-86. 

Most major assemblies arc inter- 
changeable with those of the l'’-86F, 
and the handling charaeteristics and 
performance capabilities are the same as 
feet (as added fuselage those of the F-36F. 


Now on a demonstmtion tour, the 
1 1'-86 is being plugged by North 
American as a fine transition trainer to 
tactical aircraft. 

North American says the plane can 
be used fur training missions for pilots, 
gunnery, Bghter-bomber and all-weather 
instrument work. Because of its speed 
capabilities, the plane could be used for 
tow-target missions. In addition to all 
this, the company says the trainer repre- 
sents a combat-ready airplane with the 
bomber capabilities of the F-86F. Typi- 
cal missions ate shown at loft. 

^Basic Design— In this modification of 
the F-86F, fuselage length and cockpit 
addition constitute just about the entire 
list of changes, 

Conventional tandem arrangement is 
used, with instructor in the rear seat. 
He can see more of what goes on be- 
cause of a retractable headrest in the 
front cockpit, llic view for the student 
is improved to the sides and downward, 
because of the forward position of his 
cockpit with respect to tfie wing. 

Tilted, interchangeable instrument 
panels and consoles are featured in the 
cockpit layouts, llirec Kpes of lighting 
— instrument-rm|. emergency flood, and 
thunderstorm-are pios’ided in each 
cockpit. 

Control transfer from instructor to 
student is handled by switches on the 
avionic equipment; the instructor has 
the usual oserride which gives him the 
last word on who’s flying the airplane. 

NAA engineers have simplified the 
operation of equipment, consistent with 
the role of the plane. Fuel selection 
switch is either “off" or "on," with no 
worries about internal tank selection. 
Tlicrc arc separate controls for heating 
and senfilation, and for cabin pressure. 
Tlierc is a single warning-light test 
switdi for all warning lights. 

Mjcction from the trainer has been 
simplified; in an emergency, the pilot 
laiscs either handgrip to blow off the 
eaniip;', and then squeezes the trigger to 
eject himself. Lap-belt release and para- 
chute opening are automatic after ejec- 
tion. but may be operated manually. 

If the canopy stays with the airplane 
instead of blowing off. ejection can be 
made right through the bubble. 

► Other Details-Powcrpkmt of the 
TF-86 is the General F.lectric H7- 
GE-27. the same engine as in the 
F-S6F. rated at 6,100 lb. static sea-level 
military thrust, savs N.AA. Mainte- 
nance will be a familiar operation, be- 
cause engine and controls are identical 
to the F installation. 

Acrodynamically. the airplane most 
resembles the early numbers of the F 
series, because it retains the slatted 
wing. (Later models of the F were 
equipped with a fixed leading edge for 
extra area and better maneuverability 
at altitude.) 

Full-power, irreversible controls with 
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BLEED AIR REQUIREMENT 
Of parHcular interest is the 
way the twin turbine configu- 
ration of Hydro-Aire's new 
Frijadrive System allows the 
individual optimizing of the re- 
frigeration turbine while tail- 
oring the other turbine to best 


performance throughout the 
power requirement range. By 
utilizing two turbines instead 
of one, optimum design for re- 
frigeration needs is not com- 
promised for variable power 
outputs. 



"Tmn Turbine Teamwork" 

-a New Principle 

in the ATM Field! 

Frijadrive' 



A SINGLE PACKAGE. COMBINING AIR CONDITIONING AND ACCESSORY DRIVE FUNCTIONS 





FRIJADRIVE offers weight savings of 20% to 
40% and saves up to 50% in bleed air require- 
ments. It is based on an entirely new principle : 
Twin Turbine Teamwork. 

This principie provides speed control within 
two-tenths of one percent. Accessory power re- 
quirements can vary from zero to maximum 
horsepower. At the same time it supplies a con- 
stant air conditioning flow to the cabin. 

A control system compensates each of the two 
turbines as required, thus automatically giving 
optimum efficiency at all times for both air- 
conditioning and accessory-drive functions. 
We’ll be most happy to meet with you and show 
you exactly how it's done . . . and what FRIJA- 
DRIVE can do for YOU. Call, wire or write for 
the complete story NOW. 




Another Example of How 

RYAN BUILDS BETTER 


For complex aircraft engine components which 
must withstand scaring temperatures, yet be built 
to jewel-Iike precision, leading engine makers 
have come to depend on Ryan — not only for 
production of current models, but also for develop- 
ment and initial manufacture of vital components 
of the most advanced design for power plants of 
the newest type. 

Ryan’s long and outstanding success as a designer 
and volume producer of aircraft and aeronautical 


products has been based on the ability to blend 
experience, skilled manpower and modem manu- 
facturing methods into products supreme in 
quality, efBciently produced, delivered on time, 
and followed up by competent “after sale" service. 
For 32 years Ryan has been in the forefront of 
aeronautical progress, It is uniquely equipped to 
solve the challenging research, engineering and 
production tasks associated with building, for 
America, the world’s finest aircraft. 
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artiScial feel are featured in the trainer, 
as they are in the later Sabres. A drogue 
chute can be built in, the company 
notes, for pilot indoctrination in land- 
ing techniques involving use of a drag 
parachute. 

Components or installations common 
to both the trainer and the F-86F arc; 
powerplant, surface-control hydraulic 
units, landing gear, ailerons, flaps, radar 
and gunsight installations. The slatted 
leading edge is identical with those of 
the early Fs, and minor modifications 
permit interchanging the vertical sur- 
face and fuselage rear section. 

► Basic Missions-For gunnery training. 
t»'o ,50-cal. machine guns plus 100 
rounds per gun are installed in the nose, 
located similarly to the lower guns now 


used in the Sabres- The installation of 
armament comes as a complete kit, in- 
cluding the AN/APG-30 radar parts, 
the A-4 gunsight and the N-9 reticle 
camera, as wdl as assorted bits and 
pieces and bore-sighting tools. 

For fighter-bomber training, there 
arc other kits: cither a set of bomb rack 
assemblies, or eight 5-in. HVAR launch- 
ers. The same armament stores carried 
by the F Sabre can be toted by the 

For "touch-and-go” practice, two ex- 
ternal fuel tanks of 200-gal. capacity 
each can be fitted; the trainer then has 
better than two hours' endurance. This 
would correspond to about 20 circuits 
of the field under usual operating con- 


AF Studies Problem 
Of Too Much Oxygen 

Ilyperventilation-over-breathing of 
oxvgcn— is being investigated by the 
USAF at Webb and Big Spring AFBs, 
Tex., because of the suspicion among 
flight surgeons that some unexplained 
accidents may have been caused by the 
phenomenon. 

Rooted in anxiety, hyperventilation 
can result in dizzy spells, impairment of 
vision, erratic motor motions and tin- 
gling in hands and feet. 

With pressure-breathing oxygen 
equipment, the service pilot with anxie- 
ties becomes a set-up for hyperventila- 

It works this way; Normal breathing 
carries oxygen to the lungs and carries 
away the waste carbon dioxide. But 
there has to be a balance, because »me 
carbon dioxide is necessary for proper 
functioning of the brain. 

With pressure-breathing equipment. 


ox\gen is forced into the lungs, and the 
pilot has to use his diaphragm to exhale, 
which is completely the reverse of nat- 
ural instinctive breathing. If he’s anx- 
ious for a shot at a target, or sweating 
out a difficult flight mission, it’s easy 
for him to inhale deeply, and harder for 
him to exhale. Under the strain of the 
moment, he does not maintain the 
normal pattern of breathing, and hyper- 
ventilation may start. 

Dr. Robert T. Clark, Jr., liead of the 
School of Aviation Medicine’s depart- 
ment of physiology, headed a team that 
developed a metrang instrument for 
sampling the oxygen intake and carbon- 
dioxide output of a pilot. Tested at 
Randolph AFB bv instructOR of the 
3,510th Flying Training Group, the 
meter is being used by Capt. Truman 
Parker, chief of FIvTAF's Aviation 
Physiological division and a jet pilot 
himself at Webb and Big Spring. 

Out of these tests, the USAF hopes 
to learn the symptoms of and the coun- 
termeasures for hyperventilation. 


ROBINSON 
WIRE TWISTER 

now in 2 sizes! 
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‘DoekattLj 


MILITARY COMPONENTS 


I N EVIDENCE of the exceptional performance of doeLCaM 
Masrer-precision com^nents, a measure of accuracy is 
presented with each unit illustrated. Tested and per- 
fected for military use. doelcam electromechanical instru- 
ments for measurement and control are now standard 
components in automatic pilots, guided missiles, airborne 
instrumentation and fire control computers, doelcam's 
expanded manufacturing facilities now make it possible to 
offer these Master-precision components in production quan- 
tities for military applications. An outstanding engineering 
staff with broad experience in the field of instrumentation 
is available for assistance on your specific problem. For 
more detailed information — write for bulletins. 


“DoelcanLj corporation 

SOLDIERS FIELD ROAD, BOSTON 3S, MASS. 

West Coast Office: 304 Tejnn PI., Palos Verdes, Calif. 
Jnstrumertfs for Measuremenf and Canfroi 
Synchros • Gyros • Servos • Microsyns • Servo Motors 
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Plywood Dart Makes 
Tactical Tow Tarffct 

Inyokcm NAS, Calif.— Naval Oid- 
iiancc l est .Station lias developed a low- 
cost, highs|X.-e’d aerial target for evalua- 
tion of fire control systems of highspeed 
aircraft. 

The target is a foiir-liniietl cruciform 
plvtvodd "elart” witli faired comer radar 
reflectors and a tonlinc attachment at 
the center of gr.n ity. 

► Effcctiic Technique— “Tliis target 
and the simple tecluiiquc devised for 
launcliing it liavc proved exceedingly 
cftcctive in providing figlitcr pilots with 
a target-practice system which ap- 
proaches tactical conditions,” reports 
A. G. Hoycin. head of the station's air- 
craft projects division. 

The brilliant fire-orange dart consists 
of four triangular wings of 12-ft- maxi- 
mum chord and 2-ft. maxiinimi span. 
\\'cight of the dart is about 1-tS lb-, 
including nose ballast, it somewhat 
resembles the paper airplanes made by 
schoolboys. Body is made of J-in. ply- 

'I'argct can be picked up by a low- 
flying jet using the aerial snatcliing 
technique. Towliiic is a 2.00n-ft.-long, 
di-in. nylon rope. 

The dart has been towed at speeds 
up to 4i0 knots at 30,000-ft. by an 
T2II-2. The Navy reports tliat the F2H 
needed no more than 96% power for 
Ihesc conditions due to losi’ drag of the 

'(Ik dart travels scscral liundrcd feet 
hclmv the tow plane, which therefore 
is nut of the line of fire. Due to its 
brilliant color, pilots report no difficulty 
in sighting the target. 

► Painted Reflectors-Aii aft-f.icing ra- 
dar-reflecting comer is provided in each 
quadrant on the aft end of the taigct, 
made of ph-wood. Each comer is 
painted with a conducting sih’cr paint 
made by du Pont. The Navy reports 
that this paint proves as good as pre- 
cision-made metal reflectors for return- 
ing a radar signal. These silver-painted 
comers base worked satisfactorilv with 
APG-30, X-hand APG-44 and APG-36 
radars. 

Cost of each dart is less than $5?. 
Althongh considered expendable, the 
targets often can he us^ more than 
once- Damage in dropping at the end 



Ttiermo Electric Co.,9nc. 

SADDLE RIVER TOWNSHIP, ROCHELLE PARK POST OFFICE, NEW JERSEY 
IN CANADA-THERMO ELECTRIC (Canado) ltd., BRAMPTON, ONTARIO 
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of J flight is negligible. Nav> says. 

The dart «as dosigned by Leonard 
Seeley, project director. 


THRUST & DRAG 


The JC mancMver is an irres’Crent 
description of a flight [>ath calculated 
to inspire reverence. It has been va- 
riously desctilied in short, bitter Anglo- 
Saxon words and in the flowery phrases 
of flight test reports. Here are tltc 
words of a Navy lieutenant on exchange 
duty, quoted in Naval Aviation News 
after his first ride in a North American 
Aviation F-86D. 

. . and there I was in takeoff po- 
sition. ... I went into afterbumer 
(which just about flattens the front tire). 
I rcleas^ the brakes and the next tiling 
I knew I was in the air going straight 
up. 

"After getting tlie gear and flaps op. 
I leveled off at about 1,500 feet to pick 
up climbing speed. Not real sure bow 
I got into it, but it was just like the 
boys said, only more so. Up until then 
I'd wondered what the term ‘JC’ meant. 

■'After it was all over, I was sure. He 
was with me and He helped me out. 
I believe I rolled in a little back tab 
(which is delayed). 1 didn't get an im- 
mediate response, so I cased back on 
the stick, and at the same time the 
trim took hold. As this was too much 
back stick, I pushed it forward rapidly 
and there I was. 

"If you've ever ridden on a wild 
Brahma bull, you'U have some idea of 
tlie JC in a Dog. There were only fmit 
or five violent oscillatioDS, but they 
were enough to send the accelerometer 
to minus two and plus eight Gs. and 
lose about 4,000 ft. of altitude. 

“When I recovered (by coming out 
of aftetbiimer and turning loose the 
stick), I was uo.side down in a nose- 
down attitude. Being so big, I can reach 
almost everything in a cockpit with the 
shoulder harness locked, and so I'm in 
a habit of always flying with it locked, 
1 believe it really paid off this time. I 
was literally thrown all over the cock- 
pit and sore for a week afterwards. 
Mad I not been securely strapped in 
my scat. I surely would have been 
severely beaten up.” 


L-O-N-G 

S-T-RO-K-E 

^DIAPHRAGMS 

now available in 
new reinforced 
silastic elastomers 

■ 

FOR OPERATION WITHIN THESE LIMITS 

remperofore ffonge; Mim/s I00“F fo plus 350°F 
Pressure Range; 0. 7 p.s.i. lo 500 p.s.f. 
Stroke Rartge: 0 fo 15Vi inches 
Area Range: .69 sq. inches fo 48.7 sq. inches 

93 Stemdord Sires Available. 
From One to Two Week Delivery 
Write for Bulletin B.F. 100 or 

Coll Wohhom (Moss.) 5-7858. 


“Extia)X)lation is the fertile parent 
of error.” — From transcripts of testi- 
mony during the Comet inquiry. 


“Military pilols use only three throt- 
tle positions— Off, Full Throttle and 
Bent Over.” — Recent General Electric 
presentation by H- T. Hokanson of 
GE's Small Aircraft Engine Dept, 


\j'/ 

yf' 


AVIATION 


er 6, 19S4 


PRODUCTION 



All-Metal Honeycomb Beats the Heat 


By In-ing Stour 

In tl)c long line of acroniiutic.lI ad- 
ranees, liigli-strnigtli, Itiw-rrciglit struc- 
tiital materials ahr-ays liavc been key 

Now, the present jet and rocket 


icgime for aircraft and missiles intro- 
duces 3 new factor— temperature— in 
considerations of material strength and 
weight. 

► Hotter, In and Out- 1 cmperaturcs 
aie being boosted both inside and out- 
side of aircraft and missiles, Inctcasiirg 


speeds arc raising skin temperatures as 
a result of .lir friction and compression. 
Inside the r ehiclc, jet engines and after- 
burners, ramjets and rockets arc giant 
heat sources, which must be associated 
with temperature-resistant materials. 

Titanium alloys show promise for ap- 
plications up to 800 or OOOF- Stainless 
steels and other high alloys show most 
promise for higher-temperature app1ic.a- 
fions because of strength and oxidation- 
icsistance characteristics, hut their 
iclathcly high weights pose a problem. 
This penalty may be circumvented in a 
number of qjplications by the use of 

► Solar’s Studies— .\11-metal honevcomb 
.sandwich construction, so new that no 
known applic.itions have reached the 
prndiictiim stage, is seen offering a 
practical solution for elevated tempera- 
ture applications u|) to at least 1.500F. 
i\ dc\elo|5mcnt program to produce 
such honeycomb structures by means 
of high-tcmperatiue, metallurgical-jam- 
uig techniques is underway at Solar Air- 
craft Co., San Diego, lloncycomb sand- 
wich. using adhesh e. rather than metal, 
bonding of skin to core, has seen pro- 
rliiction use in such applications as the 
Martin B-61 Matador missile. 

Current studies on all-metal sand- 
wich construction include basic design, 
tore manufacture and contouring meth- 
ods, brazing material studies, produc- 
tion brazing techniques, physical testing 
and serv ice cialuation. 

► Possible Uses— Data on high-tempera- 
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line all-metal sandwich structures were 
presented recently at the Society of 
Automotive Engineers’ Los Angeles 
.Aeronautic Meeting hv John V. Long, 
director of research at Solar and George 
D. Cremcr, the company's senior .staff 
engineer. 

'I'hesc engineers feel that all-inetai 
sandwich structures slionld find broad 
application in industry, should be con- 
sidered for the following applications: 
• Airframes. .Applications envisioned in 
this category include skin, leading 
erlges, empennage, flight control siir- 
taces. wing tips, dive brakes, belly land- 
ing pads, hydro-skis, helicopter blades. 


pressurization doors, boundary layer 
bleals, integral fuel tank structures, fire- 
walls, anti-icing structures. 

• Missiles- Uses here arc projected for 
.skins, fins, nose sections, and motor 

• Engines. .Applications sex;n in this 
category include guide vanes, compres- 
sor casings, compressor and turbine 
blades, tailcones, and reverse thrust 
components. 

• Miscelbncous. Included here are gas 
pressure seals, shock mounts, fluid heat 
exchangers, stiff insulated ducting, in- 
sulation shrouds, vacuum flasks, acous- 
tical insulatinn. expedition (field) 


siructnres. and nuclear reactor strnc- 

• Characteristics— lligti-tcni|>craturc. all- 
metal siiiidwicli structures can be fab- 
ricated suecessfulh by using special 
brazing techniques. Long and Cremcr 
say. The resulting structure, they re- 
port, e-xliibits these desirable prn|>crtics 
at elevated tcinperatntcs: 

• High strength-to-weight ratio, 

• Extremely high stiffness factor. 

• Good thermal resistance. 

• High vibration dampening ability. 

• Excellent fatigue resistance. 

• Acoustical insulation. 

► Sandwich Detai!s-.\ !ii|h-tcmpcra- 
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ture, all-metal honeycomb stiuctute is 
classed as an anisotropic (different 
properties along different axes), inte- 
grated sheet metal assembly. Foil-thin 
ribbons arranged in honeycomb pattern 
comprise the core, sandwiched securely 
between metal skins-the prime load- 
bearing members. 

By proper design, complete surface 
stabilization permits ultimate compres- 
sion strength to be realized, even in 
the thinnest gage faces, they say. The 
core provides essentially continuous 
support for the facings to prevent buck- 
ling under compression while at the 
Siime time transmitting shear stresses. 

Tlic resulting structure achieves ex- 
traordinary iiigh strcngth-to-«cight 
ratios. Excellent stiffness, vibration 
dampening, thermal and acoustical in- 


sulation properties arc inliercnt. 
►Materials— Honeycomb sandwich ma- 
terial speciScations ate based on ex- 
pected service conditions and environ- 
ment. Magnitude, distribution, and 
duration of applied stress is generally 
of prime concern, and the engineering 
desigti cither can make or break the ap- 
plication, Long and Cremcr point out. 

Facings or skins for structural sand- 
wich lie usually within the range of 
.010 to .030 in., while core stock runs 
from -001 to .010 in, 

lligh-temperature corrosion-resistant 
metals Solar has used include AISI 321, 
.Armco 17-7PH, Inconel X, Multimet, 
and llarmes Alloy 25 (L-60S). 

In a graph comparison for a number 
of alloys, including titanium, magne- 
sium and aluminum, plotting yield 


How Honeycomb Is Brazed 


Clean, degreased and. oceasionallv. 
pickled metal surfaces, are specified. Braz- 
ing alloy is applied as a gniimlar powder 

nodts and is held in place b> a volatile, 
plastic solution. Small aimiimhs of spe- 
cial duxL-v may be applied during this 
opernKon. 

Prelintinarv experiinenls show (lie 
feasibiliti' of applvlng the bmzc-flnx mix- 
(me in a pla.stie dim or tape, 'tills 6liii 
is jibced between core and face sheet, 

llie alloy during brazing, only one sheet 
is rtxjuiced to braze both faces. 

.Ml-metal sandsvich requires rigid qual- 

shige of niamifachite. especially since 
tstm minor repairs to a brazed pane! fre- 
quentlv arc prohibitive. .Actual sandwich 
fabrication invnives. among other details, 
these priinarx- steps: 





during the brazing-joining operation, with 
nictai-to-mctal contact between faces and 



prevent warpage and stressing of the part, 
a Maintenance of adequate atmospheric 

assembly and high-qualih- braze metal 

• Sizing, coining, or other plastic de- 
formation of the brazed |Uiicl to develop 
a precise part and/or to effect strengthen- 
ing by cold w ork. 
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Whittaker is ending its progress payment program — and ex- 
lending a sincere “thank you” for tiie cooperation of lialf a 
Ituncircil major customers. 

No new orders accepted by the company since Novemlter 1 
Iiave l>een subject to such payments, and effective New Year’s 
Day no progress biilings will i>e submitted against any oriiers. 

Termination of the program is the resuit of consistent and 
conscientious Whittaker effort to abolish this financing method, 
an objective that lias been attaincci at the earliest possible ilate. 

It was late in 1951 that the company — gearing to war-expandeil 
production — found itseif “in the middie,” so to speak, faced 
with sykrocketing tiefense orciers, but unabie to maintain the 
constant inventory increases required by such production, 
roughly two and a half times shipment value. 


This was “high" production, never 
from stock, but units made entirely for 
customer orders, the result of unique 
design, engineering skill and manufac- 
turing ingenuity. 

Instead of cutting critical production 
for the easy way out. Whittaker worked 
furiously to meet the burgeoning de- 
mand and sought an increase in its V- 
Loan, already twice-boosted to cover 
rising monthly deliveries. 

Production under the V-Loan called 
for customer payment 30 days after a 
shipment was received. Under progress 
payments clients were hilled (90 per- 
cent) semi-monthly on the basis of ap- 
plicable inventory in process, assembly 
labor, factory burden and engineering 
and administrative overhead. 

The billings did not include raw ma- 
terial, fabrication work in progress or 
motor parts, approsimately 45 percent 
of Whittaker's total inventory. 

The basic need for progress pay- 
ments can be seen in the company's 
booming business which recorded sales 
of over $8,000,000 for fiscal 1951. 
jumping to over $15,000,000 in fiscal 
1952. and over $20,000,000 in fiscal 
1953 — a vast increase that was fore- 
seen and figures correctly to require 
an average iaventory worth over 
$4,000,000. 

In other words, a small company 
that matured almost overnight through 
unchallenged perfection of product and 
ability to deliver on demand was forced, 
blamelessly, by those very attributes 
into progress payments to continue a 
vital production job. 


Objections to the Progress Payment 
plan were encountered in some in- 
stances. but in each of these eases, the 
plan was accepted after the customer 
became thoroughly acquainted with the 
financial situation facing Whittaker. 

Onre^ onguged in the plan. Wllil- 

possibic. even engaging eerlilied pub- 
lie aecountanta lo audit all bllUngn 

Innicr audits thruligh lessoning llie 

in ensuing months the company's 
financial position was reviewed con- 
tinuously in an etToct to determine the 
earliest possible moment when progress 
payments could be terminated. In the 
spring of 1953 billings were drastically 
curtailed, but it soon became evident 
that the Inventory burden was still too 

In the tall of the same year, however, 
after payment of Federal income and 
excess profits taxes. Whittaker was able 
10 retard the progress payment pro- 
gram, and by analysis of cash projec- 
tions ettimaied that after substantial 
tax payments in July and October of 
this year complete liquidation of the 
program could be undertaken. 

The analysis was accurate, the esti- 
mate verified. 

President llob Vi'liitlaker has an- 
of all progress puynienis — and cx- 

eoapcralion on the part of those who 



IDEAL CORE-TO-FACE JOINT desired in 
Idgli.qiialih* .sandwich. 


sltcngtli |x;r unit wciglit setsus fempera- 
tiito, tlic superiority of 17-7PH stain- 
less Steel is evident hclow 9001', wliile 
lii^lier teiiiix:tatutcs indicate tlic use of 
Inconel X; extreme teinpcratures re- 
quite L-605. 

► Core Makeup— Steel and liigli-alloy 
sandtvich cote usually is manufactured 
in .square, hexagonal hoitcycomb, or 
wave-font cell types, although ntany 
other special core designs have been 
produced experinientally. 

llic square cell honeycomb core is 
iiuinuf.ictured in the fully open condi- 
tion, and it may be collapsed if grinding 
or machining operations are required. 
Such straight cell cores ate anticlastie 
—the core assumes a saddle condition 
when it is bent in simple curvature, the 
expected convex face becoming connive 
in a direction perpendicular to the 
Ircndline. 

Another interesting core, notable for 
its optimum strength-weight design, is 
known as the “egg crate." The longi- 
tudinal and transverse ribbons are each 
slotted half way, and assembled slot to 
slot- 'Hiis configuration resists bending 
completely along the longitudinal and 
tiansserse axes, while intcrmeduitc 
bending between these directions is 
acutely anticlastie, the authors sav. 

Tlicse two types of cotes are, in gen- 
eral, unsuited for sandwich parts bas ing 
severe two- or three-dimensional curva- 
tures, the authors claim. 

► Curved Anplications-.A number of iii- 
tetesfing all-purpose honescomb cores 
liavc been dtnclopcd primatily to ac- 
cnminodate euived stindwich applica- 
tions. A cote with extreme compound 
rnnatme eharaetcristics. embodying a 
liighh extendable cell coiifioiinition. is 
known as M'cgccll (Solar experimental 

In addition to tin's core, two otiicr 
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Freedoms Team 

At outposts of freedom near the Arctic Circle- made possible 
by our agreements with other govermnents which stand with 
us against aggression - U.S, Air Force men are now standing 
around-the-clock, around-the-calendar guard. Backing them 
up are the resources of American science and industry which 
have produced the Northrop Scorpion F-89 all-weather 
interceptor. The F-89 is America’s heaviest-armed fighter. 
Wing-tip “hornet’s nests” which carry 104 rocket projec- 
tiles are coupled with the latest electronics to make the F-89 
a deadly aerial destroyer, capable of striking a bomber 45,000 
feet and more above the earth. These jet home defenders 
areoneofmany modern weapons created by the engineering 
and production complex of Northrop Aircraft, Inc., since 
1939 America’s first company in the vital design, develop- 
ment and production of all-weather and pilotless aircraft. 


N(3RTHROP 


Pioneer Builders of All Weather and Pilotless Aircraft 





INDIANA GEAR WORKS. INC. 


NDIANAPOLIS. INDIANA 



AMERICA’S GREATEST ASSET 


flexible configurations have been em- 
ployed in high-temperature, all-metal 
sandwiches, One has a finely corrugated 
makeup assembled in square-cell fash- 
ion, exhibiting great flexibility. The 
other, known as Slultiwave (Narmco’s), 
is stabilized by longitudinal ribbons. 

Another core, known as Sinecell 
(Solar experimental core), permit! two- 
and three-dimensional curvatures of a 
lesser degree. 

Adhesive bonding and resistance 
welding are the two chief methods of 
assembling ribbons into core. Other 
techniques include wire stitching, eye- 
letting, and slotting. 

Another process starts with a single 
sheet, makes cote material in a manner 
similar to the manufacture of "ex- 
panded" metal. This type of core, be- 
ing open at the nodes, holds promise 
for applications where fluid flow and 
heat transfer between skins and core is 
desired. Skin support is saaificed some- 
what because of the open nodes along 
parallel lines, it is said. 

► Core Contouring— Machining Or 
grinding flat honeycomb core is not a 
serious problem if the core can be col- 
lapsed for the operation- But if it can- 
not be collapsed or if the surface is to 
be contourecl, a problem results, since 
tolerances for brazing must be udthin 
± .002 in. 

Several solutions have been found in 
practice, Long and Cremer point out. 
One method freezes the expanded core 
in ice, with milling done at sub-freezing 
temperatures. Another technique uses a 
plaster composition to hold the core 
for contouring. Electrical disintegration 
I! another core-contouring technique 
which may prove practicable in pro- 
duction, the authors sav. 

► Bonding— Both physical testing and 
metallurgical studies have shown that 
the bond between face skins and honey- 
comb cote can be of exceptional 
strength in all-metal sandwich. 

Two principal approaches were in- 
vestigated, the authors report. These 
were welding and brazing- Attempts 
at solid-phase welding were unsuccess- 
ful. due to a combination of low dif- 
fusion rates, inadeqiute core strength 
and only point-to-point contact, they 
claim. Resistance welding has definite 
possibilities and nesv techniques and 
refinements should be explored, it is 

If braze metal flow occurs at all. the 
wetted areas are prepared for brazing. 
If the method is properly controlled, 
it insures high bonding strength. 

Solar has developed the Solabraze 
line of high-temperature braze materia] 
for honevcomb structures. This has met 
structural requirements completely, the 
authors claim. In their experience, 
they say, only brazing assures a con- 
tinuous, high-strengtn metallurgical 
joining of components. Due to the 


American pioneers depended as 
much on their axes as on their 
guns. While itwas useful, a sharp 
axe swung by a strong man was 
still a crude construction tool. 
Progress demanded faster cutting 
tools, tools that would reduce 
costs and increase production. 
When men found that motor 
driven tools could cut faster and 
belter, this was a significant step. 
But even more significant was 
the urge in men's minds for 
better cools. 


Today, at Meletron, we are con- 
stantly testing new materials for 
new and better products. Dis- 
satisfaction with what we have 
done, plus a determination to 
improve, is America's greatest 
asset . . . and this is a guiding 
policy at Meletron. 
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formation of fillets between mating 
surfaces, greater bond area results with 
attendant unifonn stress distribution. 

Also, skin areas spanning cacli cell 
arc further stiffened or stabilized-a 
significant advantage wlicn rclatisely 
thin faces arc employed, it is pointer! 
out. 'llic bra/ing alloy infiltrates the 
node Ui|)s with consequent sharp im- 
prosement in their column and shcair 
properties. 

W'ith excess braze material, sand- 
wich strengths increase further, but 
weight cconomr suffers at a progres- 
sively alarming rate. 

► Integrity, Inspection— Because high- 
tcnipcratiirc. structural sandwich ap; 
plications ate based on the ability to 
desclnp very high strength, almost per- 
fect braze integrity appears mandatory, 

rlie most significant single factor to 
insure tliis liigli standard is the mainte- 
nance of intimate contaet of compo- 
nents tliiouglioiit tire brazing operation. 
This iini.st be done simultaneously with 
achia’ing the desired structure form, 
nhich may specify aerodynamic smooth- 
ness on both surfacc’s-a difficult com- 
bination, especially since brazing tem- 
peratures are in the region of I.QSO!''. 

b'requentiv. cnived panels ate easier 
to fabricate than ate fiat panels, but 
Solar has established satisfactory pro- 
duction standards nil flat panels as large 
as 24x60 in. 

W'hilc uon-dcstruetis’c testing stand- 
ards base not been established for all- 
metal lioiicycoml) structures, there is 
good reason to bcliac that practical 
solutions to this vital problem ate pos- 
sible, the autliors maintain. 

Because the mere existence of braze 
fillets ill the structure is basic evidence 
that wetting, capillary flow, and re- 
sulting iiictallurgic.il Ixinding has oc- 
curred. both X-ray and sonic methods 
hold real promise for detonnining fillet 
existence in all-metal lioncycomb striic- 

► Physical Properties— Tlie authors re- 
port these characteristics: 

• With Iiigti-tcinperaturc brazing, 
sttengtii of all-metal honeycomb stand- 
ard stnictiires can be maintained at cle- 
sated temperatures. 

• Compressive strength of the sand- 
wich is greativ dqicndeiit upon cell 
design, nirmigli proper selection of 
eel) configuration and material, values 
as high as 4,000 psi. have been realized 
in 2-iiiil (.002 in-). 1-in. cell core. 

• Creep properties of high-tem|>eratutc 
brazed consttnetion is superior to ad- 
hesive bonded sandwich at all tompeta- 
tnres. Tests up to l.O^OF hast' .shown 
Solabraze brazing matctials to liave ex- 
cellent creep resistance. 

• Favorable impact strength of all-metal 
sandwich has been indicated by battle- 
damage experiments. On shroud-type 
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-^astushin assures e'ompleie jeilison- 
able reliability by stringent tests on its own 
equipment. Static, slosh and vibration and 
force ejection tests qualify all external tanks; 
environmental, static and firing tests prove 
out all ejection mechanisms. Finally, air-drops 
furnish conclusive proof of the system's reli- 
ability in forcibly ejecting bombs, jettisonable 
fuel tanks and other external stores. Ready 
now to your special requirements. 


PASTUSHIN 

AVIATION CORP. • los Angeles, Calif. 


PllOVlill) 

on the 


firing line 


Thousands of "firings" 
on Aviation's 

outdoor Firing 
Test Stand 
testify to the 
operational efficiency 
of the Pasiushin 
force ejection system 
consisting of 
ejection mechanisms 
and external stores. 
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honej'comb panels subjected to S 20- 
mm. projectile, it has been found that 
the extent of damage is localized and 
that skin peeling is halted at tlie cell 

While physical ptopeity data for de- 
sign engineering of metallic honey- 
comb structures are stiU meager, in- 
vestigations are being sponsored by 
Wrigbt Air Des'clopinent Center at 
such places as the l^orest Products Lab- 
oratory, U. S. Dept, of Agriculture. 

► Solar’s Findings— In conjimction with 
actual production developments. Solar 
is conducting a physical testing pro- 
gram. Long and Cremer [mint out 
that strength values are dependent upon 
a given sandwich design, For a specific 
case they mention a heat-treated panel 
J in. thick constructed of 17-7PH steel 
nith .002 in., p in. square cell cote 
Slid .015 in. faces. 

Physical property checks give these 
representative values: tensile strength 
(face, after brazing) at room (75F) 
is 175,000 psi.; at 800F, 115,000 psi.j 
at l.OOOF, 60,000 psi. Edge compres- 
sion for the same temperatures are, re- 
spectively, 180,000 psi., 150,000 psi., 
and 80,000 psi. Flat compression values 
for these temperatures are 4,000 psi., 
2,600 psi., and 1,500 psi. Maximum 
tore shear for the same temperatures 
is 500 psi., 400 psi., and 500 psi. 

► Applications— A number of all-metal 
sandwich items is in various phases of 
development. Tliese include; 

• Afterburner shroud. A brazed, high- 
tenipcrature honeycomb sandwich unit 
has been worked out in close coopera- 
tion with a leading aircraft manufac- 
turer. The design involves a stand-oS, 
self-supporting afterburner shroud 
around a tailpipe that runs above 
2,0O0F. Both insulation and reflective 
beat barrier poperties were desired in 
a strong, lightweight, fatigue-resistant 
structure. Experience with solid sheet 
metal shrouds indicated a sandwich 
service temperature range from 750 to 
900F. (Shroud picture on p, 40.) 

Reported successful in flight test 
under severe conditions, the shroud is 
the largest commercial all-metal honey- 
comb sandwich structure known. Make- 
up involves eight curved panels assem- 
bled by edge fastenings to form split 
halves of an afterburner tube 5 ft. long 
by 2 ft. in diameter. Total braze fillet 
exceeds 14 linear miles for the overall 
shroud. Fillets are small, well propor- 
tioned. Braze metal comprises about 
20% of the sandwich weight, exclusive 
of attachments. 

While the design specified .002-in. 
AISl 521 face and core, 24-in. width 
foil was obtainable only in .0026-in. 
gage, introducing a weight penalty of 
11 lb. 

The thin-skinned honevcomb sand- 
wich accounts for only half the 28 lb. 
of total weight. About 14 lb. of metal 
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PRODUCTS OF MARMAN RESEARCH AND DEVELOPMENT 

Marman clamps, straps, couplings and certain closely related products stand out as precision stars 
of the Aircraft Industry ... the result of specialization and of close cooperation at the planning stage 
between industry development teams and Marman engineers, Marman's highly developed production 
facilities and experienced personnel deliver the finished product as ordered year in and year out. 

You will find it good economy to specify Marman clamps, straps, and couplings, 
off the shelf, or specially engineered for your project. 

‘‘Examples of the many standard and speciaily designed Marman products. ..from top left: 

channel band co?ip(tni 7 , J-11 joint, filter, high-temp venturi, valve, adjustable band clamp, flexible coh;(1ih<7. 
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MARMAN PRQDUCTS CRMPANY, Inc. 11214 [IPOSIIIPH PLVD., IPS AH8ELES, CAIIF, 

Marmsn products are manufactured under various U. S. and foreign patents and other patents pending 
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CONDENSED DATA 


MEMO TO PL RCHASL\G OFFICIALS 

You ■will get the deliveries promised vou of Trnns-Sonics Baroresislors. 
Shown in the photo is an automatic calibrator which enables Trans-Sonics. 
Inc. to calibrate tliis precision instrument in production quanlilies and 
on schedule. 

TYPICAL APPLICATIONS 



MEMO TO EyCL\EERS You can specify Trans-Sonics 
Baroresistor with confidence because: 

!• The instrument is immune to dust, fungi, moisture, oil vapors, 
ice. etc. The potentiometer and moving parts ace hermetically sealed 
in the reference vacuum with the mea.sured pressure admitted into tlie 
bellows only. 

2. Everv instrument is subjected to a detailed performance inspection. 
Shown in tfie photo is a special calibrator which automatically records the 
increasing and decreasing resistance ratio versus pressure plot of the 
instrument's performance, In addition, this calibration provides an in- 
spection of each turn of the potentiometer winding, 


Trans-Sonics, inc. 

7 Forest Street, Bedford, Moss. 


were required for edge strips, channels, 
pads, rivets, and attachment flanges, 
!iielicatiii| the opportunity for weight 
reduction through further design refine- 

• Porous .skin sandwicli. Highly refined 
fabricating techniques have produced 
high-strciigth sandwich structures hav- 
ing one or both facts of a perforated 
or permeable mctal. Several samples 
have been ni.'idc using porous stainless 
,‘tcel sliects supplied by Aircraft Porous 
Media, Inc. and Porolov, Inc- 

'lliis t)'pe of makeup, designed for 
applications rcauiring fluid flow through 
a skin for cither cooling or heating, 
has the strength/weight advantage of 
all-metal sandwich in addition to serv- 
ing as a fluid manifold. And, because 
the lionet’comb core is an exceptional 
stabilizer, very thin skins become fea- 
sible. to reduce pressure drop and panel 
Weight- 

Possible applications for porous-face 
sjuidwich include sweat cooling, anti- 
icing, acrodv-namic bleed, and boundary 
liivcr control, 

• Fluid-coolcd sandwicli. Iloncvconib 
offers the advantage of substantially 
greater outer sutfare support while 
accommodating necessary fluid flow, 
the authors believe. 

In one modified SineccH honevcomb 
core, flow is longitudinal as a result of 
milling slots on both sides of the core. 
In another design, there are tortuous 
cell passages formed by alternately spot- 
welding the nodes at top and bottom. 
'Ihe channel is foimed bv slightly ex- 
panding the core, thus separating the 
luibondcd node end- Brazed sandwich 
made from this core is considerably 
stiffer than that fabricated from longi- 
aidinallv slotted core, the aathors point 

Still another possibilitv’ is to slot or 
IKrforate each cell ribbon altematelv at 
the top and bottom. 

• Rotarv- pressure seals. Solar is explor- 
ing the possibility of using all-metal 
lioneycoinb ,as a rotary pressure seal- 
in jet engines, for example. Makeup 
consists of a i-in, pitch Sinecell honey- 
comb core S in. thick, continuously 
bonded by liigh-tcmpcrature brazing to 
i. massive rim plate. Excess braze alloy 
is used to insure heavy filleting at the 

'ITiis opcn-faccd sandwich serves as 
the stationary seal member, while a pre- 
cision knife-edged disk or disk labvvinth 
comprises the rotating member. It 
is believed that relative expansion and 
other mismatching between disks and 
opcn-faccd core can be accommodated 
by action of the rotating member cut- 
ting into the stationary cote, to make 
a self-matching unit. To prevent gall- 
ing. special Solaramic ceramic anti-gall 
coatings on the disk and/or cote have 
been teeommended- 

The application appears promising 
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SPECIAL REPORT ON VOR 


to OBnagement and engineering personnel, this 
t status of VOR points out the proved advantages 
various types of VOR units presently being 


ATA, directed the ANTC Division -u wuu,- 

plete, low-cost VOR facility. A nuaber of stand- 
ard Riloox units were selected for use in the 
first completed unit. Tests of this unit at 
Friendship International Airport, Baltimore, 
Maryland, were highly successful. 

TODAY, THREE YEARS LATER, several manufac- 
turers have VOR units on the market. Wilcox leads 

Riloox VOR units which set them apart. 

^ ^ LET;S briefly discuss these features. ^Flrst . 

difterenceT^A^big°onel The 'motor^f 

antenna VOR has a serious flaw. If any part ( 
the complicated mechanism of a rotating antenna 



SO, WHAT DOES WILCOX DOT The Wilcox VOR an - 
lonns hss nn nnvine narts. Wilcox uses a smalT 
capacitor gbnlomatlr to'electrically couple the 
• ■ 'to the antenna and create 

The goniometer is driven by 


tating Bigi— — 

il. 1/40-horsepower motor. It operates 
extremely light loads and has precision seal 
bearings. So, aeohanioal difficulty is praot 
ally eliminated. THERE YOU HAVE ONE SECRET C 


I on the air, Wilcox, there- 
iuplication of equipment - 
THAT ISN’T ALL. Abroad, usually only 50 cycle 
stable frequency power is available- The signal 
must rotate at exactly ISOO rpm. What is the 

e between the adjustments made by Wilcox 



THE WILCOX VOR operates in a sealed shelter. 
Dust, one of the major causes of electronic 
equipment failure, just cannot get in. That in- 


eliminator 


1 ADVANCED TYPE OF MODULATION ELIMINATOR i 
)n Wilcox VOR units- It does not lose RF 
. Other manufactur ' ' 


a modulation 


rm 


modulation which is dissipated i 
heat. In the Wiloox VOR. modulation valleys a 
filled in to remove modulation. This makes a 
simpler circuit possible and eliminates crlti 
adjustments. THE BIG FACTOR HERE is that othe 
manufacturers waste 75% of the expensively 


To'! 

COMPLETE REMOTE CONTROL of the Wiloox VOR, 
including ON-OFF, MAIN or EMERGENCY, VISUAL and 
AURAL REMOTE ALARM. VOICES, and INTERCOMMUNICA- 
TIONS. is effected by using just one pair of 
wires as compared to the usual three pair on 
other equipments- This saves cable cost and 
installation time. 


. .with r 
wheel 
relation during 


me'thoiT Here, qulcKiy, are tne'big advantages of 
the Wiloox vacuum tube oscillator: (1) Harmonic 
content is low, no need for filtering. (2) Prac- 

tioally perfect sine waves result.. 

about distortion due to imperfect t 

teeth- (3) Simple pattern interpret 

test and adjustment is possible because s„„- 
oarrier output is available even when the gonio- 
meter drive motor is stopped. This is not possible 
on a unit using a tone wheel. (4) No worry about 
magnetic dust particles infiltrating precision 
mechanical parts and causing distortion, 

CAA has commissioned Installations o| Wilcox 

Corps Army Aviation, Pan Amerloan World Airways 
System, Trans-World Airlines, Government of 
Belgium. State of Neoraska, State of Minnesota. 


0ona?d 


aid e! Basse at Wiloox Electric Com- 

pany. Fourteenth and Chestnut, Kansas 
City 27, Mo. BEnton 0700. 


wiltox 

Electric Company, inc. 

Fourteenth and Chestnut 
Kansas City 27, Missouri. U.S.A. 





for sci] ti;m|>ct»tiiccs in the range of 
1,000 to 1,7U01'- 

Anotlicr vuiiolioii of bcjl under evalu- 
ation involves the application of open- 
face honeycomb with turbine rotor 
blade tips, to form a self-fitting com- 
bination. 

• Shaped sandwich. Extensive appli- 
cations requiring contoured cores await 
both practical core machining methods 
imd sandwich assembly techniques, 
Long mid Cremcr say. 

Experimental shaped parts fabricated 
successfully with high-tcmperatuic braz- 
ing include a turning vane and missile 
fin section. Tlicsc were mechanically 
machined using plaster support meth- 
ods. W'idc application of such con- 
toured sandwiw is predicted for such 
items as leading edges, fins, control 
surfaces, slots, and turbine vanes (noz- 
zles). 

Another type of three-dimensional 
.sandwich, with special Wegccll core, is a 
smooth-faced cap with an inner radius 
of 3} in. and a core thickness of } in. 
Both faces and core arc -002-in. AISl 
321. 

Because of the exceptional metallurgi- 
cal bond strength of high-temperature 
brazed parts, it has been found feasible 
to stretch-form brazed sandwich, the 
authors reveal. Flat sandwich speci- 
mens, i-in. thick, with A!SI 321 .010- 
in, skins were bent to radiuses of 3 in, 
to 7 in. Maximum permanent set for 
these particular sandwiches was roughly 
10%, 

Precise stretch-leveling has been ob- 
tained with elongations of 1 % or more. 
Significant improvement in stiffness ac- 
companied plastic deformation. 

• Conical structures. Conical shaped 
parts ate frequently encountered in mis- 
sile and aircraft construction. Applica- 
tions where all-metal sandwich may fit 
include inlet air diffusers, ducting, tail- 
pipe shrouds, engine nacelles, and mis- 
sile nose sections. 

Simple, truncated cone designs are 
readily amenable to honevcomb sand- 
wich fabrication. Double curvature, 
nun-symmetrical conical sections are 
feasible but require careful preparation 
of sandwich components and rather ex- 
tensive tooling, it is revealed. 

• Blast panel, An experimental all- 
metal sandwich for use as a rocket blast 
sliield has been devised. TTiis panel 
has a normal structural sandwich base, 
on which is supcrimjwsed a refractorv- 
filled honeycomb core and face sheet. 
Purpose of the refractory core is to re- 
sist extremely high velocity, high tem- 
perature exhaust gases for brief periods. 

In a direct rocket blast test, the i-in. 
refractors' filling of bonded aluminum 
oxide sKowed marginal success in ab- 
sorbing the tremendous blast pressure 
and heat- By reason of honeycomb 
cote reinforcement, this refractorv with- 
stood the blast without aacking or 
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TIMKEN bearings take 3-way landing 
shocks of world’s fastest sub-killer 


W2, 


yHEN Lockheed’s new Ncpuine comes in for a 
r landing.icslandingwheel bearingshavetostand 
up under 3-way punishment— the radial shock loads 
caused by the landing impact, the rapid acceleration 
of the wheels when they touch down and the thrust 
shock loads resulting from cross winds. 

That’s why Timken' tapered toller bearings were 
selected for this new P2V-7 Neptune. 

Because Timken bearings have full line contact 
between rolier.s and races, they have load-carrying 
capacity to spare. And, being case-carburized, their 
rollers and races have tough, shock-resistant cores 
under hard, wear-resistant surfaces. 

Because Timken bearings pracricallj^eliminate fric- 

eraii’on,*lrom zerorfp.m. to as much as SOOr.p.m., at 


landing of the Neptune’s wheels. Timken bearings are 
designed to roll true, by geometrical law, And they 

Because Timken bearings are tapered, they easily 
take the thrust loads of cross-wind landings as well 




TIMKEN ^ 

TAPERED ROLLER BEARINGS ' 4 ^^ 


NDI lyST I BALI NOIlUSUtlIHLER 
BMRING TIKIS RAOIAl S AND THRUST 


THT TIMKEN TAPERED ROLLER 
IBABS OR ANY CQMBINATiBN 






— extruded, molded or tabric rein- 
forced — are now available in 
COHRutSTic HT — the new. high 
tensile strength, high tear resist- 
ant silicone rubber 
Aircraft seals must be capable of resist- 
ing sub-zero temperatures and possess 
high tensile strength, high tear resist- 
ance, high stability after long exposure 
to ozone, oxidation, sun and weather. 

COHRlastic HT meets 

all these requirements 
with values plus 

In many cases, extruded unreinforced 
COHRlASriC HT seals can completely 
replace more costly reinforced seals. 
When necessary — where maximum dur- 
ability is required - COHRlASTIC HT 
reinforced with dacron and other fabrics 
is available. 

Resiliency, low compression set, sim- 
plicity of instatlation and low replace- 
ment cost are some of the exclusive 
characteristics of this important new 
devalQpment. And the applications ate 
many — cargo doors, camera doors. 









spelling ill unnicltcd arcns. 

I'urthet development of composite 
sandwich blast panels is planned to 
insure complete protection of the struc- 
tural base sandwich. Improved thermal 
sliock and crosion-rcsis^nce is antici- 
pated by using a special graphite filling 
in place of the refractory alumina. 

—Irving Stone 


PRODUCTION BRIEFING 


► Avco Manufacturing Corp. ha.s estab- 
lislred a West Coast division, with head- 
quartns at Los Angeles, for sales and 
service of the company’s defense and 
industrial products, including electron- 
ics, airfnime components and precision 
parts of all divisions. Director of the 
new division i.s James R. Kerr, former 
USAF colonel and chief of .AMC’s leg- 
islative liaison division. 

► Pacific Tube Co., Los Angeles, lias 
broken ground for a major expansion 
of its stainless steel tube pickling facili- 
ties. The construction, which will 
double the firm’s present capacity, «ill 
cost approximately S200.000. 

► intrasonic vibration speeds up visible 
penetrant inspection methods, Met-L- 
Click Co.. Los Angeles 47. reports. 
Highspeed vibration accelerates pene- 
tration, water washing to remove excess 
penetrant dye and development of flaw 
indications. The compact, economics! 
equipment also comes in handy for 
surface cleaning prior to painting, plat- 
ing or other processing. 

► Aerojet-General Coip., subsidiary of 
General 'fire & Rubber Co., plans to 
spend several millions of dollars in ex- 
p^inding its plant at Nimbus, near Sne- 
ramento, Calif. Several hundred em- 
ployes will he added in the next year 
and a half. Present employment is 734. 

► Flexible Tubing Corp.’s expanded 
West Coast operation will be located at 
12230 W. Olympic Blvd., Los Angeles. 
The firm’s main office and plant are at 
Guilford. Conn. The new facility oc- 
cupies about 4,500 sq. ft. 

► American Machine & Solvents Co., 
Inc., Yonkers, N, Y., has been named 
exclusive distributor for Brown vertical 
milling heads in all eastern states. 

► Blind employes of the Griffin plant of 
Georgia’s Factories for the Blind have 
reclaimed some $60,000 worth of mixed 
small aircraft parts in the past 12 
montlis for re-use in B-47 production at 
Lockheed Aircraft Corp.’s Marietta fa- 
cility, at a payroll cost of $47,000. Tire 
items included about 42,000 lb. of rruts, 
bolls, rivets, fittings and other parts. 
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Last ''Bird Dog" 
joins the Army 

In October, the Army took delivery on 
its 2,480th L-19 “Bird Dog” — and a 
brilliant four year phase of Cessna mili- 
tary production came to a close. The 
last of the L-19’s had been produced. 

But there is not even a hint of retire- 
ment for these versatile airplanes. Most 
L-19’s are still on the job. They will stay 
in service indefinitely, handling an amaz- 
ing variety of assignments for seven basic 
Army branches. 

Cessna’s IRAN program (Inspect. 

Repair as Xeccs.sary) will keep tlieL-19’s 
flying. Only recently, the second L-19 off 
tile production line returned to Ccs.sna. 

“Number 2” needed only minor repairs 
and modification. It will go back to active 
duty after its visit to Cessna’s IRAN. 

Here at Cessna, there will always be 
a warm spot in our hearts for the “Bird 
Dog.’’ We could set no higher goal for 
future Cessna military contributions 
than to match the great record of a 
great airplane — the L-19. 

CESSNA AIRCRAFT CO., WICHITA KAN. 
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Experts Tackle Traffic Control Problems 



• ANDB plans to apply 
the systems approach to 
development of navigation 
devices, conference hears. 


By Philifi Klass 

Baitimorc-Thc Air Nii\’igation De- 
velopment Boiitd is sliarply revamping 
its approach to the development of the 
Common System of air navigation and 
traffic control slated for use in the 
1960-70 period. 

ANDB intend.s to apply the "sssteins 
engineering” approach instead of the 
'‘patch-quilt” approacli of trying to in- 
tegrate a variety of nav-aids, developed 
bv several independent agencies. The 
Board is already busy rounding up a 
group of military and civilian c.vpcrts 
to do this systems engineering job. 

First disclosure of the new ANDB 
philosophy was made by James L. Auast, 
chief of ANDB's ncwlv formed sys- 
tems engineering group, during a sym- 
posium held here at the recent East 
Coast Airborne Electronics Conference. 

Other panel members at the s\Tn- 
posium on air navigation and traffic 
control reported on: 

• New traffic control display which 
automatically shows aircraft azimuth 
position, raiige. altitude, identification, 
speed, destination, and estimate time 
of arrival. 

• ANDB helicopter nav-aid thinking 
for both terminal area and enroute serv- 

• Progress and problems in ground 
radar used for air traffic control. 

• Simulation techniques employed to 
solve air traffic problems. 

The Systems Approach 

Tlie use of systems engineers to lav 
out broad parameters and to specif 
in advance the requirements for each 
sub-system to assure its compatibility 
has come into widespread use in indus- 
try and the military, Anast pointed out. 
Aircraft weapons and guided missiles 
are two examples. Anast believes that 
the complexity of the Common System 
is so great as to dcinand the same type 
of systems approach. 

In a sense, this new philosophy is 
actually a return to an old one tliat 
existed when ANDB u'as formed mote 
than five years ago. At that time, 
ANDB assembled a competent systems 


engineering staff under Dr. Douglas H, 
Ewing. But this operating philosophy 
went by the board less than a year after 
Korea when the military services felt 
impelled to launch ,ind pursue their 
own individual tactical'nav-aid programs, 
and Ewing and his staff left ANDB to 
retuni to industry. 

► Patch-Quill Penalties— .\nast cited 
several penalties of the patch-quilt ap- 
proach of trying to integrate indepen- 
dent developments into a system. For 
instance: 

• Competitive technical solutions to 
the same problem are not evaluated 
soon enough to prevent them from 
moving into the hardware stage where 
their individual backets attempt to woo 
prospective users. As examples, Anast 
cited the cunent DME-Tacan con- 


troversy and the split between ILS- 
CCA and automatic GCA. 

• New equipments are frequently avail- 
able to users long before the operational 
techniques for integrating tficm into 
the os’eral! system have been sufficiently 
developed. An example is surveillance 
radar which has only recently become 
a useful tool in air traffic control, des- 
pite the fact that the equipment itself 
IS more than 10 years oid. 

► Rounding Up Talent— To handle the 
ANDB program, Anast wants a small 
group of men who have c-xpcricnce in 
systems engineering on air navigation 
and traffic control equipments. 

ANDB has already held preliminary 
discussions with the Civil Aeronautics 
Administration and the three military 
services to see if it can obtain a few of 
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OUR FIRST 
LINE OF DEFENSE 


•i.vrtf Olid massiiv piuicr nj ihe Stralenic .dir Com- 
iKiiid /«!.' iiin‘11 II o r/iii7«(‘ ivie in the aniwis of inititary 
liislorv. ikal of a dmninani funv for iivrid fteace. 
Siipi-riur aircraft like these I!~t7s in readiness at March 
.Hr Force Base, Califurnia. expertly trained mainte- 
nance and flight crews, ndianced weapons and dedicated 
leaders, make it America’s most potent defender. 


A PRODUCTION TE 

Yard i.s a prime factor in the integrated 
production team supplying coiiiponenls 
for the Boeing B • 17 medium range 
bomber. More than lliirlv Yard built 
units are used in the B-17 aircraft con- 
sisting of the following types: 

. AERIAL REEUELING RECEPTACLE 

• LANDING GEAR ACTUATORS 

• FLAP DRIVE SCREWS 

• GEAR BOXES 

• BALL SCREWS 

« FRACTIONAL HORSE POWER MOTORS 

• LINEAR AND ROTARY ACTUATORS 
Quantity production of \ ard equipment 
meets the vital ''on schedule" require- 
ments of a successful weapons system. 



FIRST in mechanical actuation 



VARD INC 2981 EAST COLORADO STREET, PASADENA 8, CALIFORNIA 
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365 miles-per-hour is a lot of speed for a commercial airliner. This speed 
plus the luxury of the DC-7 accounts for the fact that American has 
had to triple its new service in less than six months time. 


High output engines such as those on the DC-7 demand the finest in 
lubrication. To protect its Turbo Compounds. American has again chosen 
Sinclair Aircraft Oil — as it has for the past 20 years. Today, more than 45% 
oj the oil used by major scheduled airlines in the U. S. is supplied by 
Sinclair. Why not place your confidence in Sinclair Aircraft Oil? 


SINCLAIR AIRCRAFT 


OILS 


Sinclair Refining Company, Aviation Sales, 600 Fifth Avenue, New York 20 N. Y. 







REPORT FROM HOFFMAN LABORATORIES 

HOFFMAN LABORATORIES! INC. 

A Subsidiary of Hoffman Radio Corp. 


Clrnf/i’npiiig D;>j>or/ii/itf;e.t /or ottlslundin" alpctrimirs nii( 
innliankul eiigiiii'ers. \^'rile Director of Eniiiiwerini’. 




Hoffman s repiitalion for getting things done is due. in 
part, to the unification of Rescarch-Devclopment- 
Design-Prodiiotian into one closely integrated electronics 
operation. At Hoffman — Instead of the usual four 
completely separate operations — one technical director 
is assigned to co-ordinate each new project from 
start to finish. Every new project is developed in close 
cooperation with the divisions ahead, including 
the practical problems of quantity production. This 
iiitegr.ition [iractically eliminates the all-too-cominon 
duplications and overlapping of functions, the errors 
and re-work caused by poor liaison, and materially cuts 
tlomi the usual time lag iretween the testing 
of the prototype and acttial production. 

Hoffman has become a leader in electronics by 
doing progressively complex jobs — to specifications — 
to cost estimates— and on schedule. 


their specialists, possibly on a loan 
basis for a year or to o. ANDB has also 
proposed tliat each service augment this 
group with consultants who can bo 
made available as alternates to provide 
continuity of effort. .Anast told Avia- 
iiotf Weuk that all four agencies appear 
anxious to cooperate. 

"\\’e expect that the output of this 
group will be a system cbaracteristic 
and the detailed technical characteristics 
of cquipnicnt and techniques which 
fulfill the system design." .Anast says. 
These characteristics will then form 
the basis for development, experimenta- 
tion. and csiiluation by the various civil 
and military agencies under ANDB 

► Systems Lab Needed— “No system 
design group can function pro|jerly with- 
out lab and extensise system flight ex- 
perimentation facilities," Anast pointed 
out. “We belics’c it necessary that 
facilities of this type, both in govera- 
nient and indiistrs, be available to 
carry out work at the behest of the 
system design group." 

If possible, the entire system or major 
sub-svstems must be put together physic- 
ally and tested for final proof, Anast 


New Traffic Display 

A new type of display whicli shows 
aircraft position in three dimensions, 
as well as other ])ertmcnt information 
needed bv traffic controllers, was de- 
scribed and demonstrated in mock-up 
form by W, O. .Arnold of Bell Tele- 
phone Labs. BTl. is dcs’elo|)ing the 
new air tmflic display under .ANDB 
sponsorship. 

► Position Pinpointcr— llic display will 
consist of ii conventional PPl type, 
showing aircraft hearing and distance, 
plus a second display atop the PPL 
•showing aircr.ift altitude and one com- 
ponent of its aziimith mosenicnt- 

Data iodic-.itors. such as those made 
hy Union Switch &■ Signal, will he 
mounted between the two displays to 
give the ground contrallcr information 
on an individual aircraft’s destination, 
estimated time of arrival, identity, speed 
class, and other flight plan data. 

This data will be filed bv the pilot 
at the start of a flight, then transmitted 
bv teletype to a large magnetic man- 
cry dmm, sucli as the unit currently 
undergoing CAA csgluation at its In- 
dianapolis test caster, lliis device, 
developed by Engineering Research .As- 
sociates. can store up to 2,000 flight 
plan.s and produce any one of them in a 
fraction of a second, when interrogated. 

► How Display Will Work— Wien a 
plane enters the radar suix’cillance area 
and appears on the PPL the ground 
controller establishes its idaititv and 
its barometric altitude. Initially this will 



TROUBLE-FREE PERFORMANCE 


"as specified ” 
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and illustrating the tact 

that Diaphlex Pressure Switches are designed, proto- 
typed, and qualification tested to specific applications 
to insure endurance and reliahility- Not an off the shelf 
item to fit any and all applications— Not assembled from 
stock parts to eliminate development and new tooling, but 
engineered and designed to the specific requirement factors. 

More than 20 years of development and manufacturing ex- 
perience in the production of pressure sensing elements cause 
Cook Diaphlex engineers to be alert to the many problems and un- 
foreseen contingencies not ordinarily ojiHcipofed in specifications 


Cook Electric Company 







be done by voice coniinunicatioiis, but 
ivcntiiallv it can be obtained auto- 
matically bi means of transponder 
beacons and other avionic dcs’iccs. 

'I'lic controller tlieii positions a 
vertical cursor (photo p. 60) until it 
is aligned on the particular aircraft’s 
PPI blip. He next sets in the airplane's 
identification and its barometric al- 
titude. then depresses an "acquire” 
button. This will c-ausc the following 
to take plate: 

• New blip will appear on the upper 
scope display under the cursor line at 
the barometric altitude Ics’cl of the 
plane just acquired. 

• Magnetic memory dram will he in- 
terrogated automaticallv for tiie full 
flight plan of the aircraft which will be 
displayed on the data indicators, show- 
ing the controller the plaoe’s time of 
departure, ETA, destination, alternate 
airport, speed class, and similar infomia- 

• A track-«hile-scan computer, or sim- 
ilar device, will lock onto the airplane’s 
radar signal and track it contimiouslv. 
As the target moves on the PPI, tlie 
track-while-scau computer will cause the 
plane’s blip on the upper scope to 
follow its motions so as to alw.iys re- 
main cx.ictlv above the corresponding 
him on the PPI. 

• Cursor, track-while-scan computer, 
magnetic memory dram, and the blip 
nn the PPI scope «-ill be synchronized 
so that nhencs’cr the ground controller 
positions the cursor oscr this .same tar- 
get on the PPI. the flight plan informa- 
tion for th.it particular aiqjlane will be 
extracted from the magnetic dram and 
automatically displayed on the data 
indicators. 

Whcncser the cursor is positioned 
over the PPI blip of any other pre- 
'•iously acquired aircraft, the data indic- 
iitors Mill change to display tliat air- 
craft’s flight plan data. 

Until such times as an automatic 
altitude reporting system or lieiglit- 
finder radar comes into use, it will be up 
to the ground controller to obtain 
loicc reports on changes in aircraft 
altitude, and push buttons to insert 
these changes intn tlic system and the 
top altitude displas. 

► Much Work Reiiiains-nic new BTI, 
display is in the 'cry early stages of 
dcs’elopmcnf, and it will prohahlv be 
another h\o years before an operating 
prototype is available for es'aliiatioii, 
.Arnold told Aviation \V'i;i:k. 

BT'L also intends to imestigatc pos- 
sible new techniques for the PPI and 
altitude displays. This includes botli a 
projection CST system and the new 
direch iew storage-type CRTs. 

Copter Aids 



How to get free engineering help 

(and maybe save on ■production, too!) 


engineering time on problems involv- 
ing control of teraperamre or pressure 
in liquids or gases. 

Jusi pick up your phone and call 
either Fulton Sylphon or Bridgeport 
Thermostat and ask for the services of 
one or more of our bellows engineers 
. . . J. W. Andrews, for example. 

A trained and experienced man will 
take over ... free your time for ocher 
duties. 'With our extensive back- 
ground in bellows application, you 
can be sure of a quick and practical 
solution to your design problem. 


well as specified performance. For 
example, they know how basic designs 
can be modified to accomplish with 
different metals or different shapes or 
different thermostatic charges the 
type of control you are seeking. This 

For more information, write Dept. 
XA. And be sure to ask for Bul- 
letin 1400 which tells all about metal 
bellows assemblies, and what can be 
done with them. 




Current thinking in the ANDB on 
the requirements for helicopter tcrminal- 


BRIDGEPORT THERMOSTAT DIVISION FULTON SYLPHON DIVISION 


AVIATION WEEK. December 6, 1»4 



Globe SS Motore of extremely smoll size and light 
weight, ore <ustom>built and quality controlled, Because of 
their high precision construction ond refined design, maxi- 
mum output and efficiency are obtainable from this frame 
size. They meet military specifications, and ore specifically 
designed as a component for precision oirborne accessory 
equipment where minimum size and weight are essential. 
Speed governors, gear reducers, and rodio noise filters, are 
available as slondard assemblies. 

We invite you to utilize Glebe's specialized experience 
in the aevelopment and application of miniature motors and 
motor products. For full details 
peering assistance available . 


MOTOZS • CEAZ ZEDUCERS • 6ENEZAT0ZS • COVERNOZS • SERVOS 
SLOWERS • FANS • ACTUATORS • SWITCHES • OYROS • VI8ZATORS 

1802 STANLEY AVE., DAYTON 4, OHIO 


MORE POWER 
in SMALIER SPACE 
with LESS WEIGHT! 


area and eii route navigation aids, and 
new equipments required to meet these 
needs, were outlined by Cmdr. W. W. 
Bush of ANDB. 

► Terminal Area Aids— An instrument 
approach and landing system tor heli- 
copters, Bush siiid, should: 

• Be self-contained and mobile, liave 
minimum weight and size. {\ figure 
of 35 lb. is fteqiicntiv mentioned, Bush 
said.) 

• Permit near zCTO-zero landings under 
conditions of 50-ft, ceiling and 400-ft. 
visibility. 

• Allow approaches from direction to 
accommodate existing wind direction. 

• Give pilot information On his position 
in the approach sequence, relative to 
other copters, since he may actually be 
backing up because of high winds. 

• Keep copter under surveillance wlrile 
over congested areas so that a controlled 
landing can be made to the neatest 
uninhabited area in the event of emer- 
gency during final approach. 

• Provide adjustable ehde path between 
the angles of 2 to 30 degrees. (A glide 
slo[« angle of 6.3 degrees is considered 
optimum for existing copters, based on 
approach speed of 45 inots and 500 
ft./min. descent in no-wind condition, 
Bush said.) 

• Accommodate several copters on final 
approach simultaneously. 

• trovidc automatic approacli through 
autopilot coupler, if desired. 

► En route Requirement— .According to 
Bush, the en route system should: 

• Require no mote airborne equipment 
than needed for the landing svstem. 

• Permit minimum interference of cop- 
ters with fixed-wing operations. 

• Provide service from the ground up. 
TTiis latter requirement appears to 

rule out present VORs. whose VIIF 
operation is notmallv limited to linc-of- 
sight which restricts its low-altitude cov- 
erage, Bush indicated. 

► Ft^ VOR Coverage— However, Bush 
pointed out an unusual, and unex- 
pbined, exception. A A'DR mounted 
atop Monto Bello, in the western part 
of Virginia, provides usable signals in 
the surrounding valleys. In some places 
as much as if degrees below line-of- 
sight, and with two or more intervening 
hills, excellent VOR sigiials have been 
obtained. Limited data indicates solid 
coverage out to 60 miles at tree-top 
level. Bush said. 

This may indicate VOR possibilities 
not previously considered, or may be 
simply a peculiarity of the Monto 
Bello installation, Bush said. (The 
freak coverage may be due to what is 
termed 'Tcnife-edge diffraction," which 
recent propagation studies show occurs 
in mountainous terrain.) 

Bush repotted that ANDB is cur- 
rently evaluating GCA, ILS, VOR, 
DME, and the new military Tacan for 
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RADIOGRAPHY 
teams with Foundry know-how 
fo produce a sound high pressure valve body 


T O TAKE its place in a 300 psi sys- 
tem, this steel valve casting had 
to be sound. So, it was checked by 
radiography, revealing the presence of 
sand inclusions. These were chipped 
out and the necessary repairs made — 
a second radiograph showed a sound, 
homogeneous casting. 

This is another good example of the 


way radiography is used to insure good 
work, avoid waste, and prevent service 
failures. It’s another example of the 
way it can improve operations and 
increase business. 

Perhaps you, too, can do this through 
the use of radiography. Talk to your 
x-ray dealer. Send for a free copy of 
“Radiography as a Foundry Tool.” 


RADIOGRAPHY 

another Important example of photography at work 
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NATION’S “SKY ROADS” 
NEARING 70,000 MILE MARK 

Extension of Radio Ranges Offers Airlines Faster Schedules; 
Passengers Greater Comfort 


THE STORY BEHIND THE STORY; 

■ Before long, youll read headlines like 
ihc one above announcing the comple- 
tion of one phase of a nationwide federal 
system of aeriai "highways." Already 
M.950 miles of these radio routes are in 
daily use or ready to use — and while 
you'll never see the broad “lanes,” 
"ramps" and accurate “signposts" 
designed for your protection, they're 


just as real as on your favorite turnpike. 
■ To utilize the full value of these aerial 
highways, more and more airliners are 
being equipped with two Sperry develop- 
ments ... the A-12 Gyropilot* Flight 
Control and the new Radio Beam 
Coupler which employ these high fre- 
quency radio signals in actual guidance 
of the plane. It's a combination that can't 
he equaled. En route, the plane rides 
smoothly on an accurate course, unaf- 


fected by cross winds or drift. In landing, 
the liiwian pilot has the assistance of a 
tireless eloeironic pilot that automatically 
engages the localizer and landing beams 
to bring the plane accurately down to the 



■ For more than 40 years, military and 
commercial aviation has depended on 
Sperry to originate, develop and manu- 
facture Che finest in fiighc instrumentation 
and controls. The A-12 Gyropilot and 
Radio Beam Coupler are typical of many 
Sperry developments that make modern 
Highls safe, dependable and comfortable. 



Iidicoptcr use at the Navy's air test 
center at Patuxent River, Md. Bush 
added that evaluation of hyperbolic 
systems such as Raydist and Bcitisli 
Decca is being considered but not yet 
programmed. 

(Recent announcement tliat Bendix 
Aviation’s Pacific division has obtained 
U. S. rights to Btitisli Decca system to 
exploit its helicopter potentialities will 
undoubtedly hasten evaluation of tills 
equipment.) 

► Ground Nav-Aid Problems-Bascd on 
preliminary evaluation results, the out- 
look for ground-based aids is not too 
favorable. Bush said. 

R-idar and VHF (line-of-sight) equip- 
ments "must overcome ttcmcndoris sit- 
ing problems to give coverage to the 
ground," Brisli said. Fiitthcrmore. tlic 
multiple installations requited involve 
costs that appear to be economically 
unacceptable. 

"The low-frequency solution (such 
as Decca) sounds good until you re- 
member the interference of weather 
noise,” Brtsh pointed out. TItc mili- 
tary also raise the question of enemy 
cotmtetmeasnres, he said. 

► New System Needed?— Present think- 
ing. according to Btisli, is that ANDB 
mtrst soon begin the development of a 
new copter navigation system. Some of 
the possible approaches include; 

• High-frequency radar, operating in 
K-band or higher, used in conjunction 
with cornet reflectors or radar beacons 
on the ground- A similar solution, re- 
ported in Aviation ^^'EF.K Julv 12, 
p. 46, has been proposed by Frank Pia- 
secki and Harold Petet.son of Piasecki 
Helicopter Cotp, 

Tlic radar need have a range of onlv 
10 miles, possiblv 1e.ss. Big advantage 
of airborne radar, Bush savs, is that it 
avoids expensive ground installations 
and permits helicopters to make fre- 
quent wayside stops. Disadvantages are 
its size, weight, and cost. 

• Dead-reckoning computer in combi- 
nation with device to give positive in- 
dication of relative motion over the 
ground (Doppler radar or accelerome- 
ters) is anotlier possibilitv. Ground 
beacons at intervals could be used to 
reset computer and wash out accumu- 
lated error. Advantages and disadvan- 
tages of sucli a device arc essentially 
the same as for airborne radar, Bush 

• Combination of VOR, unattended 
narrow beam beacons for localizers, and 
high-intensity lights might prove ade- 
quate. A helicopter pilot flying at 4? 
knots or less can emplov visual aids 
when a fixed-wing pilot flying at 130 
knots can not. Bush points out. 

Bush believes that an automatic pilot 
is "almost a necessity" for helicopters 
during instrument weather flying. 

► Military Radar For Traffic— Air de- 
fense radars blanket the country’s areas 


Engineers! 

Scientists! 

UNLIMITED OPPORTUNITIES IN 

Atomic Power 

AT 

A^stinghouse 



in a new plant on the outskirts of Pittsburgh, Pa. 
Atomic energy will be explored here as a source of 
power for transportation and industry. 

Opportunities in this new field are unlimited for 

MECHANICAL ENGINEERS 

nents, rotating machinery, high pressure piping and fluid 
systems, heat transfer analyses, hydromechenical systems 
and mechanisms, stress analysis and machine design. 

METALLURGISTS 

To conduct basic research in physical metallurgy, corrosion 
and radiation effects on metals; applied research and devel- 
opment on materials and processes for reactor components 
in the fields of vacuum induction melting, powder metallur- 

ELECTRICAL ENGINEERS 

Design and development of electro-magnetic devices, con- 
trol equipment and servo systems for pressure, temperature 
and flow; instrumentation and electrical and mechanical 

Openings also exist for Physicists, Chemists and Chemical 
Engineera- 

United States citizenship is required. 

Every fourth person now at the plant is an engineer or 

Salaries open. Ample housing available. Benefits include 
under the WESTINGHOUSE program at company expense. 
Send resume concerning your experience and education to: 
Mr. C. F. Slewarl, Alomic Power Division, 
Westinghouse Electric Corporolion, 

P.O. Box 1468, Pittsburgh 30, Po. 
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Small, High-Torque 


ROTARy 

ACTUATOR 


USAF desig- 
nation D-8 
Built to 


M/us nmciD IN 

THESE TYPES AND RANGES 


Torque — 30 inch-lbs. to 150 inch-lbs- at speeds from I to II rpm. 
Motor Types — Permanent Magnet, D.C., Split Series, D.C., 
Induction, 110 volt A.C., single or three phase 
Mounting — Flange, ear or right angle 
Operating Temperatures — to 500° F. continuous duty 

Manufacturers of high and low-temperature A.C. and D.C. Solenoids, A-C. and 
D.C. actuators, electronic amplifiers, stable platforms and inertial 
guidance systems. 

Expertenced in the production of electronic assemblies. 

your ifiijiiirirs for rhrsc aud other compatieiiis will be answered promptly. 

WHITE-RODGERS ELECTRIC CO. 


ARMAMENT DEPARTMENT 



PRECISION INVESTMENT CASTINGS BY “AERO” 
MAY CUT YOUR COSTS! 


AERO INVESTMENT CASTINGS CO. 

M9« East 72nd Street CLEVELAND 4, OHIO 


of heaviest ait traffic, and could be used 
to improve en route traffic control, 
when it becomes possible to pipe their 
scope display to air route traffic control 
centers, Dr. G. C. Comstock told the 
svmposiuro audience- However he 
added that this appears to be some time 
off. 

Comstock, who played a prominent 
role in developing C5C.A during the 
war (and is now in similar work for 
.Airborne Instruments Laboratory) dis- 
cussed new developments which hold 
promise of easing current radar shoit- 

One is the use of circular polariza- 
tion, now being added to CAA surveil- 
lance radars, to reduce the scope "clut- 
tet" caused by precipitation. 

The other is the use of airborne 
transponder beacons, and secondary 
ground radar to interrogate these 
beacons, which will serve to identify 
individual aircraft on the PPI. as well 
as reinforcing the target echo. 

Comstock su^est^ that further im- 
provement in target return and MTl 
(moving target indicator) performance 
could be obtained if the present an- 
tenna scan rate were reduced from 15 
rpm. to approximately 12 rpm. Com- 
stock said that the higher scan rate, 
a carry-over from military GCAs, was 
selected during the war largely on the 
basis of expemency and availability of 
drive motors- 

► Benefits From Simulation— A dy- 
namic simulator located at CAA’s Tech- 
nical Development Evaluation Center 
in Indianapolis has proven extremely 
valuable in developing traffic control 
techniques suitable for use with ground 
radar, Sam Berkowitz of the Franklin 
Institute reported. Franklin Institute, 
under ANDB sponsorship, is responsi- 
ble for developing ait traffic control 
simulation techniques and equipment. 

The simulators are also useful in eval- 
uating new traffic data displays, and in 
working out optimum procedures for 
climb-out-to-cruise-altitude, descent, and 

Col, J. Francis Taylor, chairman of 
ANDB, served as panel chairman and 
moderator. 

Electro-Scan Handles 
Operations From Afar 

Bendix-PaciSc has disclosed a new 
digital-type remote-control system which 
can be used to transmit meteorological 
data from unattended weather stations, 

a remote reservations computet such 
as American Airlines' Reservisor, or 
rc-position an unattended radar. 

The new system, called Electro-Scan, 
can transmit data and position control 
information over regular telephone/tele- 
graph lines, radio or microwave links, 
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’’Beneath 40 miles of catwalks 
enthusiastic Georgians 
build big jet-powered bombers 
and transports” 

Says James J. Haggerty, Jr., Aviation Staff Writer, Collier's 


Without relrocing a step, you cun walk for 40 miles 
on the catwalks at GAP-6 (Governmcni Aircraft 
Plant No. 6> in Marietta, Georgia. This is just an- 
other indication of the immense size of this aircraft 
plant, largest under one roof in the world. 

Size of facility in the manufacture of big multi- 
engine airplanes means many things. One of the 
most important is the effect on people, The Lock- 
heed employees at GAP-6 have never missed a 
production schedule. In fact, they are producing 
six-engine B-47 jet bombers today with 75% less 


man-hours than required two years ago. They have 
room to move around, room to do their best work, 
room to use Ihe fastest means of manufacture and 
assembly, room to keep an orderly system of pro- 
duction flowing. 

Right now. Lockheed Georgians are building new 
B-47's, modifying earlier models, and manufactur- 
ing newC-I30A turbo-prop assault transports. And 
because GAP-6 is so big— 76 acres of floor space 
under one roof in Building B-1 — there is still room 
to build more big airplanes for the U.S- Air Force. 


U.S. Air Force 

Govt. Aircraft Plant No. S 


Lockheed 

Aircraft Corporation 


Georgia 

Division, Marietta 
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If- and when - ihe enemy moves againsc 
Western Europe, opening tpciics will 
probably be a sneak aiiack at nighi in 
fearful weather. The payload of atomic 
or hydrogen bombs can be delivered with the minimum of air power. 
No more one thousand bomber raids. It will be a rapier attack not a 
bludgeon, bence the specfficaltons for the farTamed Gloster Javelin, 
Western Europe's primary defence in the air against atomic attack. 
There are a number of night lighters, but none of them has the 
defensive strength of the Javelin. It is a big aircraft and a powerful 
one. equipped with twin Sapphires and a two-man crew, a pilot and a 
radar man, because we in Western Europe believe the radar job is 
equally important to the hying of this immensely complicated 



When radar signals that the enemy is en route across the Rhine, the 
Javelin can be at combat height, fully loaded, ready to fight In any 

anywhere has such range, speed, fire power or radar. No wonder then 
that airmen say the Javelin is the most important aircraft in Europe. 
It is now in super priority production for the Royal Air Force, by 
Gloster. makers of the world’s first successful jet aircraft, and member 
of the remarkable Hawker Siddeley Group. 


Gloster Javelin 


■ CO. LTD., CLOVeSSTSX, ENCLAKD. Member 0/ life Hawker Siddeley Croup', Pioneer . . and World Leader inAvialion 
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REAR OF ELECTRO-SPAN 


with tlie high accuracy inliercnt in digi- 
tal systems. 

► Aviation Uses— Bendix-Pacifie is cur- 
rently making an Electro-Scan system 
for transmitting meteorological data 
from a number of remote weather sta- 
tions for an unidentiBed customer, 
probably military. The new system ap- 
pears to be well suited for tying in with 
large magnetic memory dnims such 3$ 
the one CAA is now evaluating as a 
means of storing meteorological and air- 
craft flight plan information in digital 

Electro-Scan also could be used to 
turn on and off a variety of field lights 
and landing aids at a remote auxiliary- 
landing field, employing only a single 
pail of telephone wires, or a radio link 
to the auxiliary field. 

Electro-Scan also can be used to 
transmit information contained on 
punch cards to a remote location for 
operating punch-card machines. The 
new system was originally developed 
for 3 classified military project. 

► Two Types— The new digital control 
system is available in two basic types, 
each of which can be tailored to a spe- 
cific job: 

• Frequcncy<oded, transmitting data by 
means of a group of simultaneous tones 
selected according to the binary mem- 
ber being transmitted. The svstem can 
handle 200 "bits” per second, tcquiies 
2 2.600-cps- bandwidth, 

• Pulse-coded, transmitted sequentially, 
is able to handle 10 bits/sec., and re- 
quires a bandwith of only 30 cps. 

TTirough the use of multiplex tech- 
niques, tire company says that virtually 
any number of telemeter and control 
functions can be accommodated. 

► Accuracy- Svstem accuracy (or more 
aptly, resolution) depends upon the 
length of the binary number system 
used. A six-digit number system pro- 
vides resolution to within 1.5%, a 
10-digit system to within 0.1%. A 
minimum-enor binary code is used 
which limits coding errors to plus or 
minus one number position. 

Additional details may be obtained 
from Dept. 831, Pacific Division, Ben- 
dix Aviation Corp., 11600 Sherman 
Way, North Hollywood, Calif. 


MYCALEX 


Substantial 

Price Reductions 



permanent dimensional 
staOllity - provides a tenacious 
bond to tbe metsi inserts. 


Imporlani MYCALEX leatures- 


i dimensional chonse with age, humidity or teirpeiati 


peimenently high Inter-contact dielectric strength 
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Interesting liiglilights from some of 
the papers presented here during the 
recent East Coast Conference on Air- 
])ome and Navigational Electronics in- 

► Sharp-Eyed Taxi Radar-Better reso- 
lution of ground targets is expected 
from a new airport surface detection 
equipment (ASDE) under dcsclop- 
nient bv Airborne Instruments Lab as 
a result of larger antenna sviiich will 
reduce azimuth bcamwidth. New 
ASDE bcamwidth will be 0-25 deg- 
vs. 0.4 deg, for the earlier unit dem- 
onstrated at N. Y. International Air- 
port (Aviation Wkkk Sept. 29, 1952, 
p. 87). 

New taxi radar, being developed un- 
der ANDB sponsorship, will hare a 
I2x4-ft. antenna enclosed in a spher- 
ical air-inflated radomc to minimize 
wind-load effects. |. K. Wmidn-.ird of 
AIL reported, AiL is also exploring 
was'S oi remoting tlie taxi-radar dis- 
plm- using a radio link. A\'ood«ard 

► ARC-21 Looking Better - RC.Vs 
miicli-maligncd ARC-21 high-ftoqucnc\ 
transceiver, whose early unreliability 
l>rccipitated a congressional investiga- 
tion (.Avia'iton Week Aug. 9, p. 281 
has liad a "tliirtv-fold increase in re- 
liabilitv in the past six months.” George 
II- Scircer (cliief of tire commniiications 
hrancli, WADO told the Baltimoa' 
as’ionics conference licte. One reason 
for the iiiiprorcmcnt. according to 
Scliecr. is improved quality control 
measures, including a 48-liour factors' 
nin-in. ssith vibration during 10 min- 
utes of each hour. Some obsersers pre- 
dict that Eglin Proving Ground's re- 
port on its recent ARC-21 tests will be 
extremely favorable. 

► Stable 'T'ablc Tips-Integrating gsros 
as a spatial reference for stabilized 
platforms are superior to rate gyros 
cmploving an c.xtcrnal integrating 
means, gi'ing an onler of magnitude 
ercater sensitisitv. II. R. Whitman of 
tlic Massachusetts Institute of Tech- 
nology reported. 

► New IJIII'’ Direction Finder— A 
noscl broadhand, non-rcsonant. direc- 
tional antenna developed by Airborne 
Instruments Lab is credited svith mak- 
ing possible a successful airborne UHE 
direction finder, the AN,'ARA-25. bs 
solving the problem of multiple re- 
flections from the airplane in tliis 
frequency band, according to Peter 
D. Strum of .ML. Dcscioped for 
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Pi)rl>o%ef\j\\y, as if on a rendezvous with doom — as indeed 
/ it is — the guided missile blasts its way through the long 

Roches of the sky. The roaring flame is its power,- but the 

"eyes" and 'brain” thol guide and control it are electronics. 

RCA hos cooperated for years with the armed forces 
to develop guided missiles of ever-increasing 

accurocy and effectiveness . . . the same mutual effort 
that is constantly being applied to creoling, designing, 

developing and producing complete electronic systems 
in this and other Fields relating to notional defense. 
Engineering consultalion avoiloble. 

Address Government Deportment, 

Engineering Products Division, Camden, N.J. 
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To GUARD against serious loss of en- 
gine power caused by spark plug misfir- 
ing . . . particularly in the heavy-duty 
ox>eration of normal short hops . . . 
leading helicopter operators are using 
Shell’s TCP* additive. 

TCP additive controls spark plug 
fouling caused by lead and carbon de- 


posits. By using TCP, operators get 
longer spark plug life, more power . . . 
greater dependability. 

It could pay you. to look into the 
advantages of Shell’s TCP ... see how 
this additive saves costly maintenance 
and insures greater overall 
engine reliability. 


SHELL OIL COMPANY 
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Navy BuAct, the ARA-25 is being 
produced by Collins Radio and op- 
erates in conjunction witli the .^RC- 
27 UHF transceiver. Strum reported 
that ARA-25 beating error iipproachcs 
zero when phme is liv.idcd toward 
station, but may tun as high as 20 de- 
grees when the station direction is 
broadside. 

► Report on Nasatlio "DMl'i’-A status 
report on the development of a very- 
high-accutacy frequency standard, re- 
quired for die distance-measuring por- 
tion of the new Navarho long-distance 
nav-aid, was presented to the Balti- 
more avionics conference by C. R. 
Hewitt, Wright Ait Dc'elo|)mcnt Cen- 
ter. A unit developed by Bell Labs, 
weighing 50 lb„ occupying 2 cii. ft., 
and which cm maintain its frequency 
to within one part in one billion fot 
2i hours, is under test by National Bu- 
reau of Standards’ Boulder (Colo.) lab. 
Hewitt said. Developments now uiider 
way are aimed at cutting size and weight 
to 1 cu. ft., and 25 lb., and extending 
operating stability to 8 hours, which 
represents a more typical flight time^ 
Hewitt reported. -PK 

New Equipment 
For Ser\o Systems 

A new ser\o-amplifier for operating 
two-phase, 400<ycle servo motors, 
weiglts only 6.6 oz. It is one of sev- 
eral reeentiv announced devices suit- 
able for use in scr.' 0 -mcchanisms. 

The new hpc VA-4-.V6Q amplifier 
uses sub-min tubes. It delivers 4 watts 
into the control phase of an a.c. motor, 
when driven bv a 20-mv. input signal. 
The unit is encapsulated in epoxy resin 
and designed for continuous operation 
at 85C. Dimensions are 4 x 2} x U in. 
Manufacturer; Clifton Precision Prod- 
ucts Co., hiarplc at Broadway. Clifton 
Heights, Pa. 

Other new seno components include: 

• Subminiabire d.e. motor with plane- 
tary gear reduction, measuring only i 
in. in diameter and neighing as low as 
5 oz.. is available in 19 different stand- 
ard gear-reduction ratios. Motor lengtli 
varies between 2i and 51 in., depending 
on ratio. Motor is a permanent mag- 
net type. Manufacturer: Globe Indus- 
tries, Inc., 1784 Stanley Avc., Dayton. 

• Modulator-amplifier, with fractional- 
watt input and 100-watt output, will 
accept a.c., d.c. and phase-shift error 
signals as low as 50 mv. and provide 
power pins of 300 to 1.000. Unit 
weighs 1 lb., occupies 12 cu. in., may 
be operated at supply frequencies of 
200-800 cps.. and reportedly operates 
over temperature range of —OOF to 
300F. Manufacturer; Standard Plastics 
and Electronics Co., 1 540 S. Robertson 
Blvd., Los Angeles 35, Calif. 



POmR FOR THE TOUGH JOBS! This is the wrench set to have 
at hand for the jobs that require size and power and sweeping leverage. 
These tools give speei! as well— the big handles, adaptors and sockets 
are sleekly proportioned, versatile and fast working. The more power- 
ful the wrench, the more you want la/e/y— and Snap-on provides it— 
with positive button locking of units to give the security of a one- 
piece cool. The Loxocket release pin gives fast imerchacgeability of 
units. Available through your nearby Snap-on factory branch. For 
Snap-on industrial catalog, and 104-page general catalog of 4000 
hand and bench cools, v 
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• Hundreds of shop cases have shown 
that USS “MX” free-machining bar 
stock cuts unit costa considerably . . . 
an average of 10% to 15%. some- 
times as high as 42%. And the more 
machine work your parts require, the 
greater the savings. 

Here’s how you cut costs when 
you use "MX” rather than other 
free-machining grades: 

You get more parts per hour, 
longer tool life with less down time 
for grinding and adjustment, fewer 

u. 


rejects, closer tolerances and better 
part finish. 

One of our qualified sales repre- 
sentatives will gladly discuss the ad- 
vantages of “MX” with you as they 
apply to your particular shop re- 
quirements- And you can always de- 
pend upon quick delivery from the 
nearest U.S. Steel Supply warehouse. 

In addition to “MX” stock, we 
carry: cold finished rounds, squares, 
hexagons, flats and precision shafting 
in all grades. 




What you want 
When you want it 
At the right price 



S. STEEL SUPPLY 



Boas 


EQUIPMENT 



Boeing Reveals 707’s Hydraulic Details 


Detroit— Boeing Airplane Co. recently 
gave the aviation industry its first de- 
tailed look at the design, operation and 
features of the hydraulic system of its 
swept-wing four-jet transport, the 707. 

The look came during the 1954 
Transport Aircraft Hydraulic Confer- 
ence, sponsored by Vickers, Inc., here 
earlier this month. It was provided by 
Boeing engineers Ed Pfefman and A) 
Bremer, co-authors of a paper on the 
707's hydraulic system. Pfafman de- 
livered the paper and added some com- 
ments of his own. 

► No Magic— There is no magic asso- 
ciated with the design of a hydraulic 
system for highspeed jet transports any 
more than there is for conventional air- 
craft. the audrors state. As with any 
system for any plane, the hydraulic sys- 
tem is a series of compromises. 

Tliese ate the ground rules Boeing 
engineers laid down for themselves to 
follow: 

• Make it simple. 

• Design so assembly and adjustment 
of components are apparent. 

• Watch the details-they can make or 
break the system. 

• Pbn the controls so that mismana^- 
ment will not affect safety of the air- 
craft. 

• Make it accessible for maintenance. 

• Mechanics don’t generally have col- 
lege degrees. 

• Safety first. 

In Boeing’s engineering department 
these rules were coupled with the results 
of engineering survey teams who had 
tourM typical maintenance bases to find 


out from the airlines “what not to do." 

“In some respects you can say that 
the hydraulic system of tlic 707 was de- 
signed in reverse,” Pfafman said. 

In addition to the findings of these 
engineering teams, Boeing made careful 
studies of HIAD (Handbook of Instruc- 
tion for Aircraft Designers), CAR (Civil 
Air Regulations) and MIL (Military) 
specifications to analyze the reasoning 
behind these mles arid regulations and 
cull from them all possible helpful ma- 
terial. So the final design of the 707’s 
hydraulic system is based on a broad 
foundation of facts reflecting the latest 
and most up-to-date thinking in aircraft 
hvdraulic system design. 

► New Concept— A fundamental change 
in system operation concept is apparent 
on the 707 when compared to its com- 
mercial piston engine predecessor, the 
377 Stratocruiser. On the latter aircraft, 
all major systems functions, such as wing 
flap, cowl flap and landing gear opera- 
tion, were electrically powered. The 
377’s hydraulic systein supplied power 
only for such functions as windshield 
wipers, nose gear steering, brakes and 
niddet boost. By contrast, on the 707 
all of the following services are hy- 
draulically operated: brake system, land- 
ing gear operation, nose gear steering, 
wing flap and wing spoiler operation. 

► Dual System- Two completely inde- 
pendent and separate hydraulic systems, 
labeled "left" and "right” (because of 
their respective position on the airolane) 
have b^ designed into the 707 for 
safety considerations. Each has its in- 
dividual power and distribution systems. 


Eor emergency operation, a cross-over 
valve is installed to allow either the left 
or right system to supply power for wing 
flap and landing gear operation. 

Additional sources of emergency 
power are electrically driven hydraulic 
pumps, one for each system. The 
pumps, each of which has its in- 
dividual reservoir, arc operated from 
the plane’s battery by three-position 
switches labeled "emergency,” “off- 
normal flight,” and "automatic.” 

First position is a momentary position 
and will supply pressure to a separate 
brake accumulator either in flight or on 
the ground. The automatic position 
allows the pump to be used for ground' 
check-out before engine starting or for 
emergency power in flight. 

► Fire Precautions— Here is a list of pre- 
cautions taken by Boeing engineers to 
reduce the hazard of a hraraulic fire to 
an absolute minimum: 

• No hydraulic lines have been installed 
in the pressurized cabin and no lines 
have been buried where they cannot be 
inspected. 

• Major portion of tlic hydraulic systems 
are exposed along the wings’ tear spar 
and in the wheel wells. 

• Fite valves are installed in pump suc- 

• Hydraulic reservoirs arc installed in 
the wing tips. 

• Extensive drains and dams have been 
included to divert leakage overboard. 

• Electrical equipment is all explosion- 
proof ,ind ail electrical connections have 
been sealed. 

► Power System— Pfafman lists these as 
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the prime considerations in the 707's 
liydr.uilic power system's design: cavita- 
tion. surge, noise, low tcmpcnitnrc, 6rc 
safety, and reliability. Here is what 
Boeing did to assure that these factors 
were liandled to nia.>:inmin advanhigc: 

• Hvdraulic resers-oiis were located in 
the w ing tip. Besides putting them well 
away from the pas-senger area in case 
of fire, the installation also allows short 
pump suction lines to be used, provides 
a gravity head for fluid going to the 
pumps and allows for oserboard drain- 
age without danger of fluid ignition or 
re-cntr\ to the airframe. 

• Tanks arc pressurized to 35 psia. to a 
prevent pump cavitation and to decrease 
the size of pump suction lines. Hy- 
draulic tank equipment includes sight 
lesci gage, remote quantity gage, de- 
aerator. vortex deflector, anti-G eom- 
parhiicnt and filler saccn. 

Boeing engineers took into considera- 
tion the possible use of non-flammable 
hydraulic fluids in the 707. -\s a result, 
they incorporated provisions to use these 
oils on tire assumption tirat their use 
would be "an added feature at the cus- 

► Power Source— Power is supplied bv 
four i'.iriabic-displaccmcnt pumps, one 
of which is mounted directly to each 
engine- Pfafman said: “Since the pump 
is actiully the heart of tire hvdraulic 
system, one with prC'ious service ex- 
perience was chosen as tlic best bet." 
(Pumps installed on the 707 are the 
new, iiglitweigbt Vickers units, de- 
scribed in .\viATioN Wlek Nov. 8. 


.\n electric, motor-driven fire shutoff 
vah'e is located in the suction line lead- 
ing from tank to pump. The motor is 
sealed to prevent drawing in water- 
vituratcd air when descending from high 
altitudes. Pfafman said: “As with all 
fire control desices. its location is be- 
hind tlie wing spar to prevent malfunc- 


tion in the event engine and strut arc 
lost by some combination of circum- 
stances." 

Self-sealing disconnect fittings are in- 
stalled at engine break point to allow 
engine cliangcs witbont scnicing tire 
hydraulic system. A "standard threaded" 
rather than quick-disconucct dcs ice was 
used because Boeing feels that the 
fomicr is more reliable. 

I he only filters in the 707’s hvdranlic 
system arc one each. located down- 
stream from each pump, plus indiv idual 
line filters located in the valve units. 
Pressure switchc.s are installed next to 
the main line filters to sliow pilot a 
malfunetiiming pump. 

A cylindrical accumulator is installed 
in each system. They are located in the 
pressure lines as tlicv run along the rear 
wing spar- .As imlaUcd, the accumulators 
serve tor noise dampening, surge relict 
and storage. 

New twist in the hydraulic svstem is 
that system pressure is read in the cock- 
pit on gages tied to the ait side of the 
accumulators. Tiiis method of gage 
actuation has several advantages; It 
keeps liydraulie pressure lines out of tlic 
cockpit; shows up low accumulator air 
pressure: detects a inalfimctioiiiiig ac- 
cumulator, and relieves gage fatigue. 
Pfafman said that use of annealed, stain- 
less steel lines made it possible and prac- 
tical to pipe air from accmmilators to 
g.iges at XOOO psi. 

► Distribution System— Wlien Boeing 
engineers boiled down tlieir list nf 
"don’t.” these were the requirements; 
• Adjustments should be climinsted in 



AVIATION WEEK, De 


S, 19S4 



..PUSH-BUTTON 
PENDANT CONTROL 


SAVES TIME and EFFORT 


HOIST 


IR 


VoWob/o Speod. . • kOOO lbs., 0 to 38 per 
miouce . , . quieter ... no spark hazard . . . ex- 
plosion-proof motor. 

AIR-powered for burn oui 

. . . can't overheat . . . permits continuous use . . . 
unaffected by dust or fumes, 
li^fweighf . . . only 28 Vilbs.— overalUength, 

SEE youit ARO OISTIUBUrOA 


THE ARO EQUIPMENT CORPORATION 
Bryan and Cleveland, Ohio 




AIR HO IST 

Squipin.ru . . . Alrope Frodptfs 





favor of "jig drilled” locations wherever 
possible. 

• All valves should be controlled in 
every position through positive, me- 
chanical linkage. Spring returns in se- 
quence valves should not he tolerated. 

• Distribution system should be de- 
signed so that safety of the aircraft svill 
not be affected if system is not bled. 

• Metering-type valves should be used 
lliroughout the system to avoid surges. 

• All cable-controlled valves should be 
allowed sufficient detent to make 
rigging easy. 

• All cable-controlled valves should be 
designed to withstand normal handling 
without breakage. 

• Hydraulic cylinders should not incoi. 
porate stops. Accuraw of end positions 
must be provided through deflecting 

• Snubbing of fast-acting devices (such 
as wing spoilers) should be provided to 
prevent fatigue failures. 

• Independracc of hydraulic systems 
from other systems must be assured to 
obtain maximum reliability. 

► Spoiler System— The 707 is equipped 
with a differential wing spoiler system 
to increase lateral control- (The 707’s 
rate-of-roll equals that of the F-86 Sabre 
jet, according to Pfafinan). The same 
spoilers may be operated symmetrically 
as air brakes to control angle of ap- 
proach, for emergency descent or for 
braking on the ground. 

Spoiler system make-up in each wing: 
four actuating cylinders, a metering 
valve, follow-up check valves, follow-up 
linkage and an electrically operated 
shutoff valie. 

For lateral control, spoiler valve is 
operated by aileron control cables. For 
symmetrical air brake control, a lever 
next to the throttles operates the same 
spoiler valve through a control cable 
linkage. Spoiler control lever is placed 
next to throttles (which are always in 
pilot’s hands on takeoff) to mate it 
easily accessible to the pilot in case of an 
aborted takeoff, when the spoilers would 
be used to kill wing lift, thus putting 
full weight of the plane in its wheek to 
allow maximum braking effectiveness 
Spoilers operate very quickly— 1 .2 sec. to 
open, 0.8 sec. to close. 

Followup is obtained from only one 
set of spoilers. Remaining spoilers as- 
sume (heir position according to air 
loads. Check valves allow spoilers to 
blow down automatically if design speed 
is exceeded. 

► Flap System-The wing flap system is 
of straightforward design and is made up 
of two completely independent hy- 
draulic motor-driven torque tube actuat- 
ing systems- The outboard flaps are in- 
terconnected by torque tubes driving 
ball bearing screws at the Saps and are 
driven by a hydraulic motor. Inboard 
flaps operate the same way. 

Two metering valves, incorporating a 
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followup linkage, control the motors. 
Ihe valves are cablc-opctatcd from a 
single positioning lever in the cockpit. 

Although mechanical down stops 
lime been provided, both on the screws 
and on the flap tracks, they are not in- 
tended for normal use since the fol- 
lowup mechanism provides snubbed 
hydraulic stops at all positions. 

► Main Gear— A hvo-position Ics’Cr in 
the cockpit controls the main landing 
gear through a valve located in the main 
gear well. Linkage between lever and 
valve is cable. Generous overtravel ha.v 
been allowed to avoid necessity for accu- 
rate rigging. 

Landing gear and doors are operated 
by separate cylinders with positive 
mechanical sequencing in all positions. 
Doors are closed after every landing gear 
extension or retraction. 

,\nother set of automatic sequencing 
controls apply wheel brakes as sorm as 
gear starts retracting and releases brakes 
after landing gear is locked in the up 
position. This stops wheels quickly 
after takeoff to assure that the bogie 
main gear will be properly positioned for 
stowage in the gear wells. Brakes arc 
then released to keep unnecessary hy- 
draulic pressure from the brake pistons 
during night. 

Since the landing gear is used as an 
air brake during letdown from high 
altitude, Boeing engineers used extreme 
cate in designing for rapid temperature 
changes which such operations would 
normally encounter. 

The main gear door lock is built into 
the cylinder. There are three lines which 
go to the cylinder; up line, down line 
and balance' line, whose purpose is to 
assure that any surges in the return lines 
tend to lock, not unlock the gear. 

A mechanical extensinn and down 
lock mechanism is included in case of 
complete hydraulic system failure. 

Other points about the landing gear: 

Retraction while the airplane is on 
the ground is virtually impossible. The 
main gear will not retract while aircraft 
weight is on it, even if the landing gear 
control handle is placed in the up posi- 
ton, because retraction is sideways (and 
inboard) and pressure exerted by the 
hydraulic system is insuflicient to slide 
the tires on the ramp. The nose gear 
has an integrally built downlock opec» 
able from the cockpit. 

Another feature of tlie cockpit-con- 
trolled nose gear downlock is that it is 
impossible, with the 707, to have non- 
retractable landing gear when airborne. 
The nose gear can tie unlocked while in 
flight and the main gear do not have any 
downlocks. 

•Mso, wing flap and landing gear 
handles are widely separated in the cock- 
pit to make inadvertent confusion of 
the two controls improbable. 

► Brake System— Brakes are operated 
conventionally from the pilot’s and eo- 
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The modern STRATOPOWER Hydioulie Pumps ore ready 
and able to perform efficiently well beyond heights pene- 
trated by piloted oiicrofl. They've proved iti In Rockets. 
Guided Missiles and under the simulated conditions of the 
ionosphere STRATOPOWER Pumps pump/ They ore built 
to perform at full efficiency and with complete dependability 
under the extreme conditions and voriobles imposed by pro- 
jected speeds and service ceilings. 


STRATOPOWER Pumps draw Quid from unpressurized 
reservoirs to sustain system pressure ot altitudes where other 
dependent upon pressurized reservoirs, would be 
to supply system demands. Thus, they afford that 
vital odded safety factor for high altitude operation . . . 
system actuation is assured, even though reservoir pressure 
may be lost. 
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HERE’S IMPORTANT NEWS! 



For AC or DC motors that pack dependable power into a 
small space— Contact Pesco! 

Whether your problem is one of space, or of weight, 
you will find that Pesco "coordinated-frame" motors will 
give you the one BEST answer to your specific problem. 

To begin with you can rely on Pesco motors to deliver 
dependable maximum rated power— from the smallest and 
lightest practical unit! And Pesco can meet your installa- 
tion and operating requirements exacily by custom building 
your motor from standardized parts— using any of a series 
of coordinated frame sizes. This will provide lower unit 
cost and greatly simplify the problem of slocking service 
parts. 

Pesco engineers will be glad to show you the great 
advantages that Pesco “coordinated-frame” motors will 
bring to your product — in installation, in operation, and 
in servicing. Simply call or write the Home Office, Bed- 
ford, Ohio. 



pilot's pedals. Pedal iiiovciiicnt is ttans- 
mittcd to valves, located in the main 
gear well, through a rigged cable system. 
No springs arc used, pedal travel being 
obtained through cable stretch. 

Tlie two pilot's brake valves are fed 
by the left hydraulic system-the two 
for the co-pilot by the right system. 
Each brake valve actuates the brakes on 
the four wheels of one bogie through 
two deboost valves, one for each pair of 
wheels- Thus 75% braking is provided 
from the co-pilot's brakes or from the 
pilot's emergenev system in case of a 
single brake line failure. 

Shuttle valves at each deboost vaho 
allow the same valves to be fed from 
either left or riglit hydraulic system. 
Fuses, incorporated in the co-pilot's 
brakes, are not used on the pilot’s side, 
to make his brake system as g.idgct- 
proof as possible. 

In reply to a question as to whctlier 
Boeing was contemplating the installa- 
tion of some sort of anti-skid device on 
the 707, Pfafman said he did not believe 
that such devices would be needed on 
the basis of current brake test results. 
He said that, in spite of 65 hours of 
test flying and severe brake us.i|c, none 
of the tires show a single flat spot, 
"which speaks well for the 707’s brakes 
and their design." 

► Steering Systera-'Ilie nose gear steer- 
ing system is also conventional, A quad- 
rant at the pilot’s left actuates the nose 
gear control valve (located on the nose 
strut) through a cable linkage. The 
valve meters fluid to double-acting 
cylinders which act as both steering 
cylinders and shimmy dampers. Being 
self-centering, the valve allows the 
plane to be towed without disconnect- 
ing the steering lines and also permits 
the nose wheel to caster when the plane 
is steered through differential braking 

A steering shutoff valve and centering 
switch prevent the nose gear from being 
retracted when it is off-center and pro- 
hibits inadvertent steering movement 
when in the retracted position. 

Pfafman concluded his paper this 
way; "Tlic 65 hours on the prototype 
has already paid dividends. With many 
hours on the airplane yet to come and 
with the hydraulic system already op- 
erating in the laboraton’. it will help 
immeasurably to insure a proven pro- 
duction article at the time of initial 
delh’crv.” — GIXl 

New Turbo Stretches 
Stratocruiser Range 

A new General Electric "hybrid” 
turbosupercharger, combining features 
of military and civilian models, will 
make possible important gains on Boe- 
ing Stratocmisers, says GE- 

Pan American World Airways will 
use Stratocniisers equipped wilii the 
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Take a few momenU now to review the progress of your 
career. Does your present position offer yon a future that 
fnlly ntilizea your creative abilities? 

Compare your present assignment with the diversified, 
stimulating pursuits that increase the inventive challenge 
of Fairchild's team of qualified engineers. These men ace 
working on engineering advances for the famous 0119 
Flying Boacar and the soon.to-be-produced 0123 Assault 
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PAA TECHNICIANS install new GE CH-10 


tmhosupcccharger on Sfistocruiser. 

new tutbo on its nonstop New York- 
Paris and New Yotk-London flights 
scheduled to begin Dec. 15 (Aviation 
Week Sept, 20, p, 20). 'Hie installa- 
tion is expected to increase the planes' 
range by 60-100 mi, under normal oper- 
ating conditions. 

Replacement of the Stralocniiser’s 
present turbine with the new model is 
pact of a $l-3-million three-phase modi- 
fication program by the airline in coop- 
eration with Boeing Airplane Co. and 
General Electric. It also involves in- 
creasing the fuel capacity- The nesv 
Super Stratocniiser will carry an addi- 
tional 410 ral, bringing total tankage 
to 8,200 gal, and extending range bv 
300 mi. 

The new CH-10 turbosupercharger, 
produced by GE’s Aircraft Accessory 
Turbine Dept, I.ynn. Mass., uses the 
turbine end of a military turbo such as 
that in the Boeing B-50 piston-engine 
bomber and the compressor end of the 
standard Stiatocruiser turbo. With its 
larger diaphragm area, exhaust gases 
pass through with less restriction, re- 
ducing back pressure on the engine 
(ylincJer heads and lowering tempera- 
tures. 

Cooler engine temperature permits 
cowl flaps to be closed an extra inch, 
decreasing drag enough to give the 
60-100 mi. range increase. A revised 
engine operating technique ini’olves a 
hi^er cruise setting and lower propel- 
ler speed, which should increase the 
plane's speed. 

'Hie CH-10 turbo weighs 250 lb. 
Up to 25,000 ft., it delivers an airflow 
of 220 Ib./min. with a discliarge pres- 
sure of 27.8 in, of mercury absolute. 


OFF THE LINE 


Northeast Airlines rnmtts Cop-Sil-Loy 
brake compound used on its DC-3s re- 
duces braking fade, prolongs brake life, 
waterproofs linings, eliminates brake 
squeal and improves general perform- 
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tple of Refmsil and complete engineering data. 

H. I. THOMPSON FIBER SLASS CO. 
1733 Cordova St., Los Angeles 7, Calif. 
Telephone REpublic 3-9161 
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High Temperature Insulating Blankets protect the 
Martin B-57 Jet Bomher! 


lEIilSIL IS IVmillLE in I miEII OF mSICIE EOmiS: 
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the LEWIS ENGINEERING COMPANY 

naugatuck, Connecticut . 


106,000 Shares 

Litton Industries, Inc. 

Common Stock 

(Par value 10c per share) 

This financing luis been arranged privately through the undersigned. 

Lehman Brothers Clark, Dodge ^ Co. 


November U, 1954. 


ante. Cop-Sil-Loy is an alloy of pow- 
dered copper and lead suspended in a 
bonding fluid which allows it to be 
brush-painted on brake linings. The 

C roduct is manufactured by Cop-Sil- 
ov, Inc., El Monte, Calif. 

Turboprop vs. Turbo Compound; Pro- 
duction version of Allison’s T56 turbo- 
prop engine will develop some 1,750 
eshp., almost exactly the same power as 
Wright Aeronautical’s Turbo Com- 
l»und R3J50-EA1. Allison says that 
their T56 weighs one ton less and offers 
a frontal area of only a third that of 
Turbo Compound. 

Capital .\irlincs’ Viseounts will be 
equipped with Eclipse-Pioneer PB-lOA 
automatic pilots and flight path coup- 
lers, savs ^ndix International. 
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HYDRO-PAK IS jid in underwater salvage. 


Emergency Breathing Unit 
Useful in Fires, Accidents 

A self-contained breathing unit for 
use in fire-fighting, underwater re- 
pair and inspection or, in case of acci- 
dents, for me underwater rccovw of 
bodies and equipment is being offered 
by Scott Aviation Corp. 

Scott’s Hydro-Pak has a full-face mask 
with a large, safety-glass “picture win- 
dow” providing a wide degree of clear 
vision underwater. Automatic air regu- 
lators on both sides of the mask permit 
easy breathing in any position, the 
maker notes. They are basically the 
same as the demand regulator used by 
the firm on its oxygen equipment for 
aviation, fire services and other indus- 
trial equipment. 

An Air Econo-miser conserves tlic 
compressed air supply canied in the 
large bottle strapped on the wearer's 
back. A short, tough breathing hose is 
placed out of the way for minimum 
sna^ng. Other features of the Hydro- 
Pak; full back plate, air reserve mech- 
anism and water ejection button. 

The company maintains a coast-to- 
coast distribution network for sales. 
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FASTENINGS 

mean greater pay loads 


tion, airframe manufacturers have learned the amazing 
savings in weight that this metal can achieve— weight 
that may be translated into fuel for longer range or 
greater lifting capacity for personnel or cargo. 

Today Harper offers manufacturers the skill, 
experience and facilities to fabricate all types of aircraft 
fastenings from titanium. If you are now using, or are 
considering using, titanium pans that require cold 
heading, roll threading, hot forging or milling, you will 
be interested in Harper’s years of experience and the 
ability to solve any fastening problem. 

Mail the coupon for information on fastenings of 
titanium or other higb-cemperature or corrosion- 

THE H. M. HARPER COMPANY 
Aero Division 

8280 Lchigb Avenue, Morton Grove, Illinois 
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Ilm Hong, AerodynnimcsDivisiDDbesd, discusses results of highspeed 
wind lUDiiel research oa drag of straight and della wing plan forms with 
Richard Heppe, Aerodynamics Department head (standing), and 
Aerodynamicisi Ronald Richmond (seated right). 

Lockheed Expands 
Aerodynamics Staff 

With five prototypes already in or near flight test, Lockheed's 
Aerodynamics Division is expanding its staff to handle 
greatly increased research and development on future aircraft 
in commercial and military fields. 

The five prototypes, which show the breadth aod versatility of 
Lockheed engineering, are: The XF-104 supersonic air superiority 
fighter; XFV-I vertical rising fighter; C-I30 U.S.A.F. turbo-prop 
cargo transport; R7V-2 U3.N, turbo-prop Super Coostellalioo 
transport; and an advanced jet trainer of the T-33 type. 

New projects now in motion are even more diversified and offer 
career-minded Aerodynamics Engineers and Aerodynamicists 
unusual opportunity to : create supersonic inlet designs for flight at 
extremely high altitude; match human pilots with rapid 
osciltalions of supersonic aircraft at iow altitude; develop boundary 
layer control systems for safe take-off and landing of figbten and 
transports; remove aileron reversal and tail flutter problems 
incurred in high speed flight through analysis and design; participate 
in determining configurations of turbo-prop and jet transporb 
and advanced fighters, interceptors aod bombers. 

To Aerodynamics men interested in these problems Lockheed offers: 

increased salary rates now in effect; generous travel and moving 
allowances; an opportunity to enjoy Southern California life; and an 
extremely wide range of employee benefits which add approximately 14% 
to each engineer's salary in the form of insurance, retirement pension, 
sick leave with pay, etc. 

You are invited to write E. W. Dcs Lauriers for an application blank 
and brochure describing life and work at Lockheed. 

LOCKHEED . 

CALIFORNIA 


service and recharging facilities. 

Scott Aviation Corp., 275-P Eris St., 
Lancaster, N. Y. 

Production Driving Tools 
Speed Insert Placement 

High-volnme production is speeded 
by tlic use of trvQ new precision driving 
fools wliidi are specifically designed for 
placing inserts. 

► Wire-Thread Tool— Strong, perma- 
nent threads can be driven in alumi- 
num. steel, magnesium, plastics, 
copper and wood with a tool that can 
provide threads from No. 6 to f in. 
national, coarse and fine, with a few 
quick changes in tip or driving end. 



AIR OR ELECTRICITY powers iosett driver. 


The tool is powered either by air or 
electricity, can be used as a portable de- 
vice or held in a drill press or universal 
holder. As many as six of the tools held 
in a special fixture can be utilized simul- 
taneously. Depth of drive or placement 
of insect can be controlled to within 
0.008-in., the maker notes. 

Heli-Coil Cotp., Daiibur)', Conn. 

► Rosao Tool— Rosaii in.serts and studs 
can be installed to precision depths at 
high speeds usi^ a new tool made by 
that company. Top of the stud or the 
insert's serrated collar is located to the 



TOOL INSTALLS inserts to precision depth. 



FLUOROPLEX®-?' R-380Q hose assemblies offer 
permanent plumbing designed for any 
existing oil... and those to come 

• At 450°F, this lightweight “flexible piping’’is still wholly 
unaffected by any of the MIL-L-7808 synthetic oils or JP-4 
fuels, aromatic fuels, petroleum oils. Moreover, it suffers 
no change in flexibility even down to — lOO'^F, or after ex- 
tended service. 

These Fluoroflex-T top quality hose assemblies usher 
in a new concept in aircraft plumbing— pennanent lines, no 
matter what the fluid conveyed. They also withstand vibra- 
tion, take up misalignments, offer better fatigue strength 
and are easier to install than rigid or all-metal constnjction. 


Most rigorous hose tests 
with MIL-L-7808 oil 
confirm high performonce 


circulating hoi oil lest no iailurBS 

burst pressure ot high temp. 7500 lo 7700 psi 
thermoi shock no failore$ 


Stainless steel wire braid reinforces the Fluoroflex-T 
(Teflon compound) tube. Specially designed fittings as- 
sure blowout-proof connections. Full facts on specifications 
and tests in Bulletin FH-1 — send for your copy. 




treitmark 


RESISTOFLEX 


CORPORATION 

Beileviile 9, New Jersey 
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Just as far as you can see! 

And with our precision gears 
they do the most amazing things! 


A lot of the performance in terms of smooth even power 
is due to tlie precision-made Rotor Transmission 
Manufactured hy die Steel Products Engineering Company 
for the Bell Aircraft Corporation. 

For 38 years we liave been designing and producing gears, 
gear assemblies, and other components which have 
the highest possible precision characteristics. 


engineers and manufacturers • Springfield, Ohio 


THE STEEL PRODVCTS ENGINEERING CO. 
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desired depth of the parent material by 
tlic tool's mieronietric adjustment fea- 

Readily convertible to drive eitlicr an 
insert or a stud and adapted to sei'eral 
sizes of seriated collars, the shank of 
the device fits standard drill chucks and 
can be used in any drill press or hand 
power tool without special attachments. 
It is said to be capable of operating at 
all spindle speeds. 

Rosan, Inc., 2901 West Coast High- 
way. Newport Beach, Calif. 



ONE BUTTON sequences all operations. 


Quick-Loading Fixture 
Speeds Welding Output 

Highspeed welding of rocket and 
missile parts, drop tanks and pressure 
vessels is made possible by a ixture 
that provides complete unfolding or 
swinging away of its parts to allow 
the operator to install items to be 
welded. End pressure and expanding 
mandrels also are useful in assuring 
alignment of abutting edges, the maker 

Pressing one button on a control 
panel automatically sequences all opera- 
tions, Individual control buttons starts, 
stops or reverses any operation. There 
is quick changeover for accommodating 
other diameters or positions of welds. 

Airline Welding & Engineering, 785 
North Prairie Ave., Hawthorne, Calif. 


ALSO ON THE MARKET 


Nyltite nylon sleeves for bolts, screws 
and rivets are said to reduce failures 
due to vibration, eliminate electrolytic 
corrosion and produce a leakproof seal. 
The sleeve, which utilizes nylon's cold 
flow properties, is said to function as a 
lock washer, and may increase shear 
strength of fastenings.— Keystone Plas- 
tics, Inc., 2531 Morris Ave., Union, 
N. J. 

Miniature brashes, precision-made to 
plus or minus 0.001 in., are said to 
clean small holes faster and better than 
air blast or rinse. Brushes, called Mini- 
Brushes, are available with bristles made 
of stainless steel, steel, brass, nylon or 
hog bristle.-MiU-Rosc Co., 1985 E 
59th St., Cleveland 3. 


How to ose pneyuiatics in aircraft 


FOR ONE SHOT 
EMERGENCY POWER 



^ready source of power with high-pressure air. And you'll save weight and 
space in the bargain. 

The diagram above illuslrnles the simplicity of the system. Ail Ibat'.s 
needed is a bottle of air. .-i Wetiinghousc Control Valve to regulate the flow of 
air, and a Wesiinghouse Cylinder lo supply the power. These devices are small 

service. You can use Ihem at pLsurcs up to 3,000 (»i. They operate perfectly 
at any temperature from 65’ below zero to 160° above! 

When you need reliable control of inlermiltent power — for landing gear, 
brake.*, canopies, doors, or other operations — think of Wesiinghouse Pneu- 

Wesiinghouse Air Brake 

COMPANY 

INDUSTRIAL PRODUCTS DIVISION WILMERDING, PENNSYLVANIA 

AIRCRAFT \AA/ section 
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NORDEN Precision 
Reduction Gear Box 

vital th* performance of 
o Sell autopilot. 


Precision Instruments and Precision 
Control Systems are our Business 

NoRDE2M^ 


WHAT'S NEW 


New Publications 

Bibliography of more than 250 tech- 
nical reports dealing with titanium 
(CTR-106) may be obtained from Office 
of I'ccbnical Services, Dept, of Com- 
merce, Washington, D. C.. for SO cents. 

Defense Dept, has issued a guide to 
help industry in analyzing its plants to 
speed recovery from danrage by Ere, 
explosion, sabotage or enemy attack. 
Title: Industry Guide to Planning for 
the RcstoiatioD of Production, Order 
from Government Printing Office, 
Washington, D. C. Price is 35 cents. 

AGARD Memorandum, Diffusion 
h'lanics in the Laboratory, is entire re- 
print of paper John Barr of University 
of Glasgow delivered before Agard Com- 
bustion Panel in May 1954. It is dis- 
tributed in this country bv NACA, 1512 
H St-, NW. Washington 25, D. C. 

For workers in the fields of pure and 
applied mathematics. National Bureau 
of Standards has published Table of the 
Gamma Function for Complex Argu- 
ments, 105 pages, S2.00. Order from 
the Go\emment Printing Office. 

Government-owned inventions in 
metal, machinery and transportation 
fields are listed in Metal Processes and 
Apparatus, Machinery, and Transporta- 
tion Equipment, which contains 657 
abstracts or brief descriptions. Book is 
available from Office of Technical Serv- 
ices, Dept, of Commerce, Washington 
25, D. C. Order number is PB 111467, 
price is $2.00. 

Telling the Market 

Potter & Johnston Co. has published 
24-page brochure, entitled 34 Practical 
Ptc^uction Ideas, showing how PdrJ 
equipment and engineers can raise out- 
put and cut costs. Write J. P. Cunning- 
ham, Potter & Johnston Co,, Newport 
Ave, Pawtucket, R. I. . . . Pratt & 
Whitney, West Hartford 1, Conn., de- 
scribes its Model 3E Elecbolimit 
borer in new 8-page brochure. The 3E 
is similar to P&W’s 4E (claimed to be 
the largest precision jig borer ever 
built), only smaller. . . . How Industrial 
Research Laboratories uses centrifugal 
casting to prodnee high-strength stain- 
less steel fittings is described in litera- 
ture available from the company, 961 
E. Slauson Ar e., Los Angeles. 

New Address 

New York Procurement District has 
moved to 111 E. I6th St„ New York, 
N. Y. Phone: Spring 7-4200. 


104 


AVIATION WEEK, De 


er 6, 1954 




Pqfa for Relay Users 


Standard Plug-In and Dust Covered Relays 
Now Available in Three General Types 



New PHIl-TROl Miniature 
Micro Switch Relays Now Available 

Compact snap-oellon contacts of the 
miniature voriely are utilized in the 
new Type 4MSond 4BMS series reloys 



Type 4MS Relay Assembly 

This assembly, above, feaiures a fast, light 
lure unit, wilh Micro Switch style V3-I0I. 

hide as .005 amps. A^vailablcSPDTor DPDT. 




- .j;- - 


The Phil-trol type 2QA (Quick Acting) relay, 
shown above, is commonly known as the 
standard telephone type, providing fast clos- 
ing and opening of a maximum number of 
circuits. Its long-coil construction permits the 
use of high resistance coils. The time delay 
models, known as types 2SO (slow-operaie), 
and 2SR (slow-release), are airo available, 

ond operate and .500 second release. This 
plug-in cover arrangement is also available 
for the 2AC relay. 
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This radically new Navy fighter plane 
... the Lockheed XFV-1 . . . takes 
off straight up, then backs down for a 
vertical pin-point landing. Lightweight, 
hardworking Ostuco tubing is on the 
job providing strength for safety, 

If your product requires seamless 
tubing (for landing gears, 
engine mounts, axles, or other 
vital aircraft parts], send us 
your blueprints for prompt 
quotation. Latest edition of 
Ostuco A-2 Handbook is 
yours upon request. 






OHIO SEAMLESS TUBE DIVISIOS 
of Copporwetd Sleel Company • SHELBY, OHIO 
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AIR TRANSPORT 


Airlines to Show Solid Gains for 1954 


* ATA expects revenues 
to top last year by 9.8%. 

• Five percent slip seen in 
profit margins of 1953. 

By Frank Shea. Jr. 

Preliminary 1954 estimates indicate 
the air transport industry again added 
substantially to the dynamic growth it 
has enjoyetl in recent years. 

kVhilc gains arc not as marked as last 
year, they are impressive. Complete 
tabulations exist only for the first three 
quarters, but Air Transport Assn, esti- 
mates the year<nd tabulation will show 
domestic trunkline revenues up about 
9.8% over the 1953 record. ' 

Total revenue ton-miles will sliow a 
1 5.6% rise over last year’s 2.25 billion, 
while the increase in revenue passenger- 
miles will range somewhere between 
6% and 8%. according to ATA. 

► Little Variance— But the perennial 
airline nemesis, profit margin, continues 
to narrow despite gains in all otiicr cate- 
gories- On Sept. 30, the aggregate net 
operating inconre for the country's 13 
leading domestic carriers stood at 
S75.7 million, a lag of 5.3% from last 
s-cat's 580 million for the same period. 

Indications are that there will be very- 
little variance in this percentage when 
all last-quarter figures arc tabulated. In 
fact, airlines will be happy to maintain 
this modest spread in light of usual last- 
quarter traffic sUinips. 

There ate many reasons for the nar- 
rowing profit margin. Wage and mate- 
rial costs remain high, new plane inte- 
gration expenses are being incurred by 
many carriers, and depreciation charges 
generallv arc soaring- However, most 
companies argue that the biggest reason 
is the long-static airline fare level. 

► CAB’s Stand— Civil Aeronautics Board 
ha.s shown no sympathy on the latter 
point, repeatedly demonstrating its op- 
Dosition to anv changes in basic fate 
levels at this time. As a result, airline 
officials have little hope that the acute 
problem of narrowing profit margins 
will be solved in the near future. 

One companv official says: “Let's fiiec 
reality. Rising costs ccrtainlv are not 
suddenly going to turn around and go 
the othCT way. The only possible, and 
also the onlv practical remedy lies in a 
revision of the fare structure. Until 
something gives, the downward spiral 
is bound to continue as far as profits- Me 
concerned.’’ 



Coach traffic also has been a profit 
factor for the industry- this year. While 
passenger traffic continues its year-to- 
year advance, the sharp growth in coach 
services is steadily paring prospective 
gains in passenger revenues. 

► Coach Gains— Most of the traffic gains 


Load Factors 

Load factors of U. S. domestic air- 
lines for the first thrcc<)uatters of 1954 
are compared here with the same period 

^ 1954 1955 

American" 67.7 69.5 

Braniff" 59.5 53-5 

Capital ... . 59.1 59,7 

Colonial" 62.8 60.7 

Continental 53.9 52.9 

DeitaGdrS* 58.2 63,2 

Eastern* 58.6 63.2 

National' 59.4 66.3 

Northwest" 59.5 60.4 

Northeast 57.2 56.9 

TWA* 68.7 73.4 

United" 67.2 70.1 

Western 56.4 60.1 

Total 63.6 66.4 

(•) Inc- foreign operations. 


Iiavc been in coach business, and while 
first<lass passenger fates average about 
6 cents per mile, coach fares stand at 
approximately 4 to 41 cents per mile, 

Ihe first quarter of 1955 does not 
look much better as far as profits are 
concenicd. The seasonal traffic reces- 
sion inherited from the last quarter of 
this year is expected to coiibnue 
through these months. With seating 
capacitv e.xpanding and depreciation 
scheduled to go higher, industry earn- 
ings appear headed for a decrease from 
those of October. November and 
December. 

Comparisons with the first quarter 
of 1954 are expected to be favorable. 
ho«-ever, with more cost-saving new 
equipment in operation. On a long- 
range basis, the industrv is liiglily op- 
timistic that the current yeat-tb-year 
growtii trend is still in its infancy and 
will continue for several years at least. 

► Some Advantages— This is not just 
wishful thinking. General business ae- 
tivih', normally the key to airline 
volume, is expected to remain around 
tlie recent annual rate over the next 
term, according to McGraw-Hill Pub- 
lishing Co.’s Economics Department 
and Standard & Poor’s surveys. 

Also, tlic comparatively low airline 
fare structure is considered to liase some 
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advantages. This, coupled with spread- 
ing discount and pay-latcr plans, im- 
proved dependability and reliabilih-, and 
expansion of fleets, points to even 
heavier penetration of the railroad pas- 
senger market. 

Other traffic potentials of major con- 
sideration include the growing popula- 
tion shift in this country to the West 
and Southwest, the general trend toward 
decentralization in industry and the 
steadily rising standard of living. 

Taken together, they indicate a 
bright outlook fioin tlie standpoint of 
growth. General industry feeling seems 
to be tliat, if the faro level problem can 
somehow be compromised, there will be 
no limit to this growth in all categories. 

NEA’s Turner Heads 
Air Traffic Conference 

Robert L. Turner, vice president- 
sales of Northeast Airlines, has been 
elected president of the Air Traffic Con- 
ference of America. He succeeds 
Charles R. Spews. American Airlines' 
senior vice president-sales. 

•\rthur F. Kelly, vice president-sales 
for Western Air Lines, and R. H. 
Burck, Braniff International Airways’ 
sales chief, were named first and second 
vice presidents respectively. 

► Reserved Seats— Among major items 
discussed were an American Airlines' 
plan for a penalty system for no-show 
passengers and a reservations cha^e 
proposal by National Airlines. 

NAL’s proposal envisions selling each 
passenger one ticket for travel over the 
lines of the carrier or carriers involved 
and a separate ticket for reserved space 
on the airliner. 

► Charge Forfeit— In the event of can- 
celation or no-show by the passenger, 
the airline would refund the travel 
charge, but the passenger would forfeit 
the reservations charge. 

NAL hopes for industry-wide adop- 
tion of the plan, holding that one 
airline could not maintain it effectively. 

Board Approves New 
Swissair Service 

Swissair has obtained new service 
points in a Civil Aeronautics Board 
amendment of the S'viss airlines’ foreign 
air carrier permit. 

The amendment authorizes service to 
"a point or points” in Switzerland, 
rather than limiting terminal points to 
Geneva and Zurich, and adds Man- 
chester. England, as an intermediate 
point. 

The amended authority now permits 
Swissair to offer service between Swiss 
points, Frankfurt am Main, Man- 
chester, Shannon, The Azores, Gander 
and New York. 



Employes May Buy Lake Central 


By Katherine Johnsen 

The first employe-owned airline in 
the history of the scheduled air trans- 
port industry will be introduced if Civil 
Aeronautics Board approves a proposed 
plan for reorganization of Lake Central 
Airlines. 

Outlook for approval appears highly 
favorable. 

The plan, to be submitted to CAB 
soon, also contemplates active local 
participation by business, financial, pub- 
lishing and civic interests in the sui- 
vival figlit facing this local service line 
that operates in the Indiana-Ohio-Illi- 

► $20,000 Down Payment— Highlights 
of the reorganization proposal to be 
made to CAB; 

• LCA employes would purchase the 
total company stock of 80,954 shares at 
$1 a share. They would buy 25% of 
the stock, or approximately $20,000 
worth, outright. 

The remaining 75% of the purchase 
would be financed by a loan from an 
Indianapolis bank, with employes agree- 
ing to repay the loan, either by salary 
dductions or direct payments, over a 
period of 30 months. 

TTic employe purchase price repre- 
sents nearly as much as invested. 

• Lake Central stock would be con- 
trolled during the interim period by a 
new voting trustee. He is Joseph O'Con- 
nell, fomicr Civil Aeronautics Board 
chairman (1948-49). Before the CAB 
appointment. O'Connell was general 
counsel of the Treasuiy Department. 
He now is a member of the Washing- 
ton law firm of Chapman. Bryson, 
Walsh & O’Connelh 

• Board of directors svill be enlarged to 
as many as 12 members to make it 
broadly representative of local interests 


and will include at least one employe 
representative. The present member- 
ship is four. The expansion is in line 
with the persistent utgings of CAB 
members for civic support and responsi- 
bility for local service airlines- 

CAB member Joseph Adams says; 
There should be “use tlrcm or lose 
them” tvpes of local campaigns for the 

One selection for the new Lake Cen- 
tral board; Cene Duffield, assistant to 
the publisher of the Cincinnati En- 
quirer, serving one of the main traffic 
areas of Lake Central's system. Duffield 
formerly was chief of the Washington 
bureau of the Wall Street Journal and 
later served as special assistant to the 
late James Forrestal, former Secretary 
of the Navy and the first Defense Secre- 

• Re-financing program would give Lake 
Central $100,000 working capital to im- 
prove its position and credit rating. The 
airline now is three to four months be- 
hind in paying bills. 

An Indianapolis bank would assume 
$200,000 of LCA's indebtedness and 
advance the company a $300,000 loan, 
with its seven DC-3 transports as se- 

► North Central Bid— One hurdle to ac- 
complishment of the new Lake Central 
reorganization plan is the possibility 
that CAB win approve a pending pro- 
posal and order acquisition of LCA by 
North Central Airlines. This possibility 
is considered remote. 

North Centra! serves the Michigan- 
Minnesota-Wisconsin area adjacent to 
Lake Central’s territory. 

Employes who buy stock under the 
employe ownership plan, however, 
would not lose on a stock re-sale to 
North Central— should the acquisition 
be ordered by CAB. NCA's purchase 
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Solar is an integrated source 
for hot air ducting. . .from single assemblies 
to complete systems 


NEW PROBLEMS in design, production 
and procurement are posed by the grow- 
ing importance oE aircraft pneumatic 
systems. You can simplify your problems 
—and gain economy— by calling on Solar, 
the integrated source for hot air ducting 
systems. 

When you need a ducting system or 
components, consider this fact: Solar has 



fabricated stainless components for han- 
dling hot pressurized gases longer— and 
more successfully— than any other firm. 

Today Solar is producing ducting 
assemblies for a variety of turbine- 
propelled aircraft. For one of the new 
cargo planes, Solar is supplying more 
than 90 different ducting assemblies, 
ranging from lii to 4 inches in diameter. 

Fora single ducting assembly or for 
a complete system— call on Solar! 


SOLAR 
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proposal is slightly more than that of 
the employes. 

^Sliaky Existence— Lake Central has 
had a shaky existence since it originally 
was certiheated in 1948. CAB's ap- 
proval of a certificate renewal in 1952 
hinged on a thorough shakeup of its 
management and ownership control. 

The Board first had to be convinced 
that under an interim reorganization 
the Weesnet family, primary owners, 
would be divorced completely from 
LCA operation and control. 

Members of the family had come 
into disrepute with CAB because of 
financial irregularities affecting Lake 
Ccntnil's subsidy requirements. 

Under the 1952 reorganization, Harry 
\'. W'adc, president of Standard Life 
Insurance Company of Indianapolis and 
one of Indiana’s business leaders, be- 
came soting trustee of stock onned by 
the W'cesner family. 

The board of directors, named by 
\\'ade and beiies’ed by CAB to intend 
"a complete and actual separation of 
Lake Central from the Weesner inter- 
ests.” included; Dr. Robert Steuart, vice 
president of Purdue University and di- 
rector of the aviation activities of Pur- 
due Research Foundation and Purdue 
.Aeronautics Cotp.; Cecil Betrv, vice 
])rcsident of the Indiana National Bank 
of Indianapolis: /, Dwight Peterson, 
president of the City Securities Corpora- 
tion of Indianapolis, an investment 
house; William H, Kreig, prominent 
Indianapolis attorney. 

Active management of Lake Central 
was by the four directors- As president 
and chairman of the board, Dr. Stewart 
was the main figure. 

► New Team— i'he new plan for cm- 
plove ownership and broad local par- 
ticipation in Lake Central was initiated 
by Wade and developed under his super- 
vision. Under it, Wade and Stewart, the 
two kev figures of the interim organiza- 
tion that kept the airline operating, 
would step into the background- W.ide 
would sever all fomial connection with 
Lake Central, Stewart would continue 
in an ads'isoty capacity .is board chair- 
man but bow out as president to devote 
time to his Putduc Universiti' responsi- 
bilities. 

-As Wade's successor as voting trustee, 
O’Connell's assignment also would be 
interim until new directors and manage- 
ment are established and firmly footed- 

immediate appointment of a succes- 
sor to Stewart as chief executive officer 
is not contemplated, but it is antici- 
pated that Lake Central’s vice president, 
Gwin Hicks, eventually will be named 
president- Hicks formerly was vice presi- 
dent of West Coast Airlines, the local 
service carrier of the Pacific Northwest. 

► Enconraging Future— In October, 
CAB renewed Lake Central’s certificate 
for a year, to Dec. 31, 1953, on the 
technical grounds that a renewal should 


be for a period of not less than three 
years. LCA’s 1952 renewal was for 

Factors O'Connell considers encour- 
aging. in viewing Lake Central's future 
and Its prospect for certificate renewal 
bv CAB next year, arc: 

• Employe enthusiasm that would 
come with owneisliip and parheipation 
on tire board of directors. 

• Local promotion that can be expected 
from a board of directors representing 
other civic interests. 

• Big traffic-generatini points serviced 
by the local service airline— Chicago, In- 
dianapolis, Cleveland, Columbus and 
Cincinnati— offer great opportunitv for 
development of intra-area business! 

• Two trunk airlines competitive with 
Lake Central, American and Trans 
AA'orld, may turn over points that can- 
not be serviced profitably bv two car- 
riers to a local service operation. 

DC-7 Birthday 

• American celebrates by 
setting two speed marks. 

• Best time Los Angeles 
to N. Y. ; 5 hr., 34 min. 

Two unofficial castbound records 
marked -American Airlines’ first anni- 
versary of transcontinental nonstop 
DC-7 service last week; 

• The DC-7 Statesman flight made the 
lun from Los Angeles to Washington 
in 5 hr. 26 min. Nov. 28, from "wheels 
up” to "over the tower” at Washington 
National Airport. 

• Tlie -Mercury flight from Los Angeles 
to New York roared cross-countrv in 
5 hr. 34 min. Nov. 29. also from 
"wlicels up” to "aver the tower.” 

American began DC-7 service with 
three aircraft Nov. 29 of last year. Since 


tliat time the tompauy’s business be- 
tween New York and Los A^eles has 
jumped 73%, according to officials- 

'liiis figure includes all A, A services 
between the two cities. During this 
same period, the industry increase on 
all air routes was 13%. 

► Impressiic Rccord-During the year, 
Metcim- service alone accounted for a 
total of 1,458 transcontinental flights, 
carrying 66,500 passengers a total of 
164.5 million passenger-milcs- 

'llic company's entire fleet of 25 
DC-7s has nm up an impressive record; 

• A total of 13 million revenue plane- 
miles flown. 

• 354.000 passengers carried a total of 
568 million passenger-miles. 

American emphasizes that these 
lignres do not represent the total annual 
capacity of the aircraft since the entire 
flrct was not in operation the whole 
lear. 'Ilie airline took delivery on the 
last of its DC-7s early in September. 

Currently, three roundtrips arc sched- 
uled daily between Los Angeles and 
New York, with a fourth operating be- 
tween Los Angeles and 'Washington. 
In addition, DC-7 service has been ex- 
tended to Detroit, Chicago. Dallas, San 
t'rancisco. Tulsa and Ft. Worth. 

► Official Record— Fastest official time 
for tlic aircraft was set on Mar. 30, 
1954. when the Los .Angclcs-New York 
run was made in 6 hr. 10 min. Faster 
times, such as those recorded last sveelc, 
have been made, but the Mar. 30 flight 
was officially timed by the National 
.Aeronautical Assn. 

Westbound, where times arc slower 
because of the prcsailiog winds, an -AA 
record of 7 hr. 7 min. was set on Feb- 7. 

Speed of the DC-7 has wide appeal, 
the com|)any finds. American says pas- 
sengers cspeciallv like the idea of the 
all-daylight flights that make it pos- 
sible for the traveler to have lunch in 
New York and dinner in Los Angeles 
or breakf.ist in I.os Angeles and dinner 
in New York. 
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Eastern Loses Round 
In N. Y.-Mexiro Case 

Eastern Air Lines’ request for sub- 
poenas in tire New York-Mexieo City 
nonstop case was rejected by Civil Aero- 
nautics Board Examiner Edward T. 
Stodola, and Pan American World Air- 
ways presented its case for the route as 
the licaring closed last week (Aviation 
W'eek Nov. 29. p. 75). 

There is a possibility that further 
evidence will be introduced, because 
Eastern is taking its fight for subpoenas 
to the Board. 

► ‘Pris-ileged’ Advice— In denying the 
EAL's application for .subpoenas, Sto- 
dola said C.AB and State Department 
officials and representatives neccssarilv 
act as personal reprcsentatiies and ad- 
vi.sors of the President. 

. . The deliberations, advice, ten- 
tative conclusions nr recommended de- 
cisions of those officials ... in their 
efforts in behalf of the President arc 
obviouslv privileged,” he said. 

Eastern asked for the testimonv and 
documents on the contention that the 
President should have all the facts. The 
airline holds that CAB does not make a 
final decision, but prepares the record 
upon which the President will base his 

In a separate action, the Board denied 
an EAL request for a declaratory order 
on the validity of Eastern's Nerv 
Orleans-Mexico City route. Eastern was 
petitioning for reconsideration of earlier 
CAB denials of the same request. 

► Wliite House Ruling?— C.AB member 
Josh Lee disagreed with the majority, 
urging tliat the Board immediately ask 
the President to rule on tlie validity of 
Eastern's certificate and defer further 
action on the New Yorfc-Mexico City 
case until a ruling comes from the 
Wliite House. 

Lee says he is convinced that Presi- 
dent Truman's action concerning the 
EAL certificate did not have the legal 
effect of revoking it. Unless the Board 
takes Ills advice. Lee says. "Eastern 
may be effectively precluded from ei'er 
conducting operations pursuant to its 
Mexican certificate, with the result that 
the communities of Atlanta, Birming- 
ham and New Orleans may be fore- 
closed from receiving direct service to 
Mexico by a U. S. flag carrier," 

► Board Reasons— Pan American bases 
a large part of its argument for the 
nonstop service on the contention that 
the New York-Mcxico City route is a 
segment of Mexico-to-Europc service 
and should go to an international carrier. 

PAA presented three broad reasons 
for Boar3 approval of its application; 

• The market is not just local, but is 
also a Mexico-Europe market. 

from the route would contribute to 


lower subsidy payments to the cartiet, 
• Giving the route to Pan Ain would 
tend to comect the unequal competitive 
situation for U, S.-Mexico traffic that 
now prevails between Amcricjii Airlines 
and PAA. "If Pan American’s applica- 
tion were granted, American Airlines 
would still have greater access to U. S.- 
Mcxico traffic than Pan American." 

Pan .American contends that since it 
is the only trans-Atlantic carrier in the 
proceeding, it is the one that could 
compete most effectively witli foreign 
airlines in the Europc-Mexico traffic and 
"recapture a fair share of it for the 
.American flag." 

The U. S. carrier would use dual con- 
figuration DC-7Bs in the service and 
offer one combination tourist-first class 
flight d.iily. 

► Cal-Cential Ruling— Meanwhile, in a 
separate Mexico sersiee case, CAB de- 
nied a request bv California Central 
•Airlines to expedite action on proposed 
service from California points and Ti- 
juana, Mexico. CAB members Joseph 
Adams and Josh Lee dissented. 

Lee disagree.! with the majority find- 


ing that tlic Cal-Ccntral ca.se should be 
deferred until long-snarled U. S.-Mexi- 
can bilateral negotiations are settled. 
He says the negotiations have been a 
factor in denving service in other cases, 

. . but it lias not seemed to interfere 
with the majority's determination to 
expedite one of the largest and most 
important new route proceedings be- 
tween the United States and Mexico in 
recent years- the N'esv York-Mexico City 

Nonsked Groups Clash 
In Air Exchange Fight 

Tlie two independent airline organ- 
izations-Aircoacn Transport Assn, and 
Independent Military .Air Transport 
Assn.— ate competing with each other 
for authority to operate a commercial 
air exchange, as well as facing the op- 
position of scheduled airlines and rail- 

Both organizations have operated 
exchanges to farce] out military busi- 
ness to member companies with airlift 
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a\-ailable when and where there is de- 
mand, dove-tailing flights and increasing 
fleet utilization. 

► Alliance Unlikely— There is sentiment 
in both organizations that a single ex- 
change for commercial operations 
would be more effective; There would 
be more planes available in more places 
to pick up traffic as it might develop 
on short notice. 

The divergent interests of IMATA 
and ACTA members, however, makes 
an alliance unlikely. Among ACTA’s 
■10 members are canieis, such as North 
American Airlines, primarily interested 
in route-type coach services. IMATA’s 
12 members ate almost exclusively in- 
terested in charter passenger operations 
and certificated and charter freight 
operations, Tlie two associations’ mem- 
ber companies operate a total of about 
200 planes, divided about equally. 

Pointing out that its proposal for a 
commercial air exchange was made 
more than two years ago. IM.ATA com- 
plains that the aircoach group is a 
Johnnv-come-latclv, appropriating an 
IMATA idea. ACTA maintains it now 
has a superior and more extensive or- 
ganization to operate a commercial ex- 
change. 

► Diffctenecs— Their pto|Kisals to Civil 
.Aeronautics Board differ on one point; 
IMAT.A’s exchange would deal onlv in 
planeload charter movements, wJiile 
•ACTA wants a group of fisre or more 
passengers or nine or more shipments 
considered a charter movement. 

Hearings are now under way before 
C.AB examiner Paul Pfeiffer. 

In atfuing their cases, the two groups 
are stressing the unsuitabilitv of the 
scheduled industry, with equipment 
committed to frozen route operations, 
tn dcs’cloR charter air business. In 
1955. IMATA president Ramsey Potts 
points out, the nonschcduled revenue 
of the certificated commercial airlines 
was "less than one-half of 1% of the 
scheduled tevenue.” 

ATA Says Airports 
Need SlOO Million 

.Annual federal appropriations for air- 
port der clopment of "at least $100 mil- 
lion, and preferably $150 million." is 
urged by Ait Transport Assn, in a te- 
|)ort to the Commission on Intergovern- 
mental Relations, headed by Meyet 
Kestnbaum. president of Hart. Schaffnet 
& Marx. 

Witli local matching funds, this 
would mean a national airport develop- 
ment program of from $200 million to 
5500 million a year. The cunent fiscal 
year appropriation is $22 million. 

The intergovernmental relations com- 
mission, established to evaluate pro- 
grams financed by federal and local 
governments and consider “whether 


there is justification for federal aid in 
the various fields in which federal aid 
is extended,” is scheduled to submit its 
findings to Congress bv Mat. 1, 

► Exploratory Groups- Other airport de- 
rclopmcnts arc: 

• A "Department of Commerce airport 
advisory group,” appointed by Com- 
merce Undersecretary for Transporta- 
tion Robert Murray, has held its first 
meeting— largely exploratory. 

’I'he group, predominantly representa- 
tive of airport management, includes; 
William Fuller, president of the Amer- 
ican Association of Airport Executives; 
Claude Friday, president of the Na- 
tional Association of State .Aviation 
Officials; Fred Glass, president of the 
•Airport Operators Council and four air- 
port officials— Louis Inwood of Phila- 
delphia; Melvin Nuss of Reading, Pa.; 
Walter Betsworth of Waterloo, Iowa, 
and Don Martin of Oakland, Calif. 

• Establishment of an independent, 
ptesidentially appointed board of airport 
development, financed by revenues from 
aviation taxes, was proposed to the 
Intcrgovemmental Relations Commis- 
sion by National Ai'iation Trades Assn. 

► Airport Priorities— In its report to the 
commission, ATA said the major air 
terminals handling scheduled transport 
services are of “prime importance." The 
importance of airports serving local serv- 
ice airlines “is somervliat less tlian the 
larger air terminals.” 

The national interest in “general avi- 
ation airports,” ATA maintained, “is 
least. . , . The amount of air commerce 
which they handle is very small; they 
ate not necessary for tlic postal service, 
and their generally small size makes 
them inadequate for use by military 
aircraft.” 

ATA urged a system of priorities on 
airport aid and more discretion in the 
placement of funds to assure thes’ arc 
required by national interest instead of 
being allocated on an arbitrary basis of 
so much to each state. 

"If large percentages of funds are to 
be tied up in states that svill not use 
them in a given year,” ATA said, "the 
level of appropriations should be in the 
neighborhood of 5200 million annually 
to secure an adequate airport program.” 

Under present law. allowing discre- 
tionary use of only 2596 of federal ap- 
])iopriations for airport development, 
•ATA maintained that 560 million an- 
miallv “is necessary as a minimum ex- 

30 Million Passengers 

United Air Lines carried its 30 mil- 
lionth passenger No\-, 16, United car- 
ried its first 10 million passengers be- 
tween 1926 and 19-48, its second 10 
million between 1948 and 1952. and 
reached the present mark during the 
last two years. 


CAB ORDERS 


(Nov. 18-24) 

GRANTED: 



renewal of Southern’s temporary certificate 


DENIED: 

Eastern Air Lines’ iiiotioii for reconsidera- 
tion of an oailier CAB decision that denied 
an EAL petition for deferral of proceedings 
in the New York-Floridn service case. 


ORDERED; 

Suspension of certain 
Lines’ local faces he cxtei 
1955, in order to allow ad 
plele the investigation of 


DcIla-C&S Air 
aded to Feb. 27. 
ded time to com- 
the tariff. 



DISMI-SSED: 

Investigation of 
nays’ local fares, si 
canceled. 

Eastern Air Lines’ cnniplaint icquesli^ 




stiff of Pan A 


< flights from Miar 


0 Gains- 


! Board. Dismissed by E.AL's 
tion for a temporary exemp- 
e nonstop on special flights 


defenal of a dccis 
PAA’s application to add Dai 
to its Middle East routes, for 
consideration with the issues 
solidatod proceeding. Dedsio 
until txnnpletion of oral 
Docket 6548. 
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SEARCHLIGHT SECTION 


ENGINEERS! 

There’s a ‘NEW LDDK ” at CESSNA AIHCHAFT CD. 


New Salary Structure 


New Assignments 


New Models 


FOR CONFIDENTIAL EVALUATION 
Send Resume Tn; 

^ Employmenr Manager, Dept. AW 

Cessna Ariciaft Cenrponr, Wichita, Kansas 



CESSNA AIRCRAFT COMPANY • WICHITA, KANSAS 


ENGINEERS 

Attractive Positions 

with 

TEMCO 

IN DALLAS, TEXAS 

For Details See 
DEC. 20 AVIATION WEEK 
or Write 
E. J. HORTON 
Engineering Personnel 


PAN AMERICAN^WORLD AIRWAYS 


leers prelerred, exempt from millter 
ce, able to pass Hight physical. 

hare A&E Licenses, OR have com 
:d Socs 1, 2 & 3 of CAA Flight Engt 


Wanted 

EXECUTIVE SALES MANAGER 


Wanted 

PILOT-DEMQNSTRATOR-SALESMAN 


"Opportunity” Advertising 
Think 

"SEARCHUCHT" 

First 

AVIATION WEEK, December 6, 1954 


SEARCHLIGHT SECTION 


For Engineers . . . 

... at Goodyear Aircraft Corporation 



BUILD YOUR CAREER and help build tomorrow's world with 
the pioneer and leader in lighler-thon-air craft. There's a clear, 
bright future at Good/eor Aircraft for engineers with lolent, 
aptitude and ambition. 

FORCEFUL, CREATIVE THINKING is the key to Goodyear's pro- 
gressive research and development programs in missiles, elec- 
trical and electronic systems, servomechanisms, new speciol 
devices and fiber resin laminates. Design and development engi- 
neering opportunities are many ond varied . . . ore now avail- 
able to capable and imaginative men and women in the 6eld 

POSITIONS ARE OPEN In several fields with solaries based on 
education, obility and experience. 

Physietsis Civil engineers 

Mechonkol engineers Welding engineers 

Aeronautical engineers Electrical engineers 

Openings also exist for personnel with ability and experience in 
technical editing and writing, orl, and motion pictures. 

AKRON, HOME OF GOODYEAR AIRCRAFT, is located in the lake 
region of oortheoslern Ohio. Cosmopolilon living, year-round 
sports and recreation, cultural ond educalionol odvontoges 
moke this thriving city an ideol spot for a pleasant home. 

THE TIME TO PLAN A CAREER IS - NOWI Write, giving your 


GOODYEAR AIRCRAFT CORPORATION 
AKRON 15, OHIO 


AVIATION 
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SfLLING OPFORTUNny OfFSRlD 


POSITIONS WANTtD 








WAJNTTED 


ffl ^ "" 


^D^ISS Twin Beechci 
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TURBINEENGINEERS 

CONTINENTAL 
AVIATION & 
ENGINEERING CORP. 

For Positions With It Future. We tlow 
Hove Positions Available 

• PROJECT ENCtNEERS 

• ASSISTANT PROJECT 
ENGINEERS 

• TEST ENGINEERS 

In Our Eipandlng Gas Turbine 
Develoiiment and Production Program. 


Send complete resume 
W. G. RAVEN, V/ce-Presidenf 

CONTINENTAL AVIATION ANO 
ENGINEERING CORFORAnON 



CONVAIR 


INVITES YOU TO MAKE YOUR HOME 
IN BEAUTIFUL SAN DIEGO, CALIFORNIA 





HILLER HELICOPTER 


PLEASE WRITE : 


San Diego 12, Californio 


* 


SEARCHLIGHT SECTION 



FOR SALE 

1951 DEHAVILLAND BEAVER 

rVT^mvmx 


PAGE AIRWAYS, INC. 

Rr.:r^^k_ 


. . =' ■■■“'■ " 

****^'*^ TEr'oY^NAMICIST 

POR SALE 

(2) DOUGLAS C-47's 
SPAR^PARTS 

ocporlunliy la a««B« ot hy«r*ullc dyaamlu ol iho alrplem or hrllcoplrt. 


"r.irv.,r„7:i're 



lno.u.1 now poM.loa open In RoM.rch ENGINEER 


m:^“;r:;ro'p11Xrln^ ^.L'u sTcUon .iXln". eo",cTo"r.Jo^ 



SPECIAL SERUCIS 

“""-"..or"' 

AIRCRArrOEAlERS J 

Honeywell >.Aoh.,j.h.„. 

: X 

,rfiT"c 

•t'.'ldui* REMUERT-WERNER 

PERSONAL and EXECUTIVE AIRCRAFT 

luy ~ Sell — Trode — Finance 
iNQunr FOR FRff Lrer 

»T9 N SkW^**Chl k 4 719# 

I ■■WE OWN THE AIRCRAFT WE SELL^^ 


The FINEST In AircrafT Maintenance 

100 hr. & 1000 hr. Inspections 
Modifications — Conversions 
Custom Interiors in Cooperation 
With The Nations Foremost Aircraft Interior Design Firm 
We Specialize In — 

Beeeheraft DC-3 — Lodestar B-23 

Coll — Write — Wire 

OVERHAUL A 
MAINTENANCE 1 

REMMERT — WERNER, 

INSPICt'iOHS ^ OVBMAULS 
REECHCRAFT DC-3 LODESTAR 

ROCHESTER CENESEE 730t ROCHESTER 

AIRPORT N. T. 

AIRCRAFT UPHOLSTERING 

F«7ln X Onr^u!|!!i^ 

BAUCDlSlS^i- 
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•ver 200 «ph *or yo«, DC-3 


WORKS 


INSTRUMENT SERVICE 


LEAR AUTO PILOT GYROS 
OVERHAULED 


DIAL REFINISHING 



sS!“i£ 


PARTS & SUPPLIES 


NAVCO. 


®**®**R.Jl 
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INSTRUMENTS 

AND 

ACCESSORIES 



IMMEDIATE DELIVERY 

INSTRUMENT ASSOCIATES 


351 GREAT NECK ROAD 
TRisphone: HUnter 2-9300 
Cable: AIREXO, Great Neck. N. V 


GREAT NECK, N. Y. 


A.C.E.S. 





FEATURE PAGE 


News Sidelights 

Steve M'ittmnD's “Blister,” classic midget racer, has been placed on 
permanent exhibit in the Smithsonian Institution's National Ait Museum. 

Reduction in cost o( iiiil aiiatiun coicragc on life insurance policies for 
commercial and private pilots, decreasing extra premium up to 20% in cer- 
tain classes, is being granted bv .Aetna Life Jiisutanee Co„ St. Louis, 

Stoppage of babv carriage production in Russian plane factories has been 
criticized sharply by the Smict iie«spapcr, Isvcstia, 

Business voliunc of S50 million annually currently is being handled by 
Hayes .Aircraft Corp.. Birmiiighani. .Ala., operating as a subdepot under Ait 
Materiel Command. Ihe firm handles modifications and repairs on B-25s 
and C-1 19s and is looking into possibilities of jet maintenance, which would 
lia\e to await enlarging the airport. 

Neatly 5,000 hr. of flight time were logged by 16 Bell 47 ermters in about 
120 days in a foiir-maiith survey operation conducted for the U. S. go\- 
emment in .Alask.i by Rick Helicopters and its subsidiary, .Alaskan Heli- 
copters. Copters carried more than 3.000 persons and 700, 600 lb. of equip- 
ment over rough tar.iin and maintained a better than 98% availability 
record. 

Pilot's Best Friend— hollowing is an item from the column of aiiation 
editor Dick Sivcenev of the Santa Monica Outlook: " The other afternoon 
while on a demonstration fiiglit of the Bendix ‘flying showcase.’ witli all the 
latest and best in pilot's aids aboard, tire weather was tspical southland 
smog. The flight started and ended at Lockheed Air Terminal, Burbank. 
On the wav back to Burbank from the l.oiig Bcacli demonstration, pilot 
Paul Arnold (an eastern boy) turned to Bill Coughlin. .AvtAiiorr W'iu k's 
W est Coast editor, and invsclf. who were in the observer jump seats im- 
mediately behind the pilot and copilot, and asked: ‘Where’s the airport 
from here, fellows?’ We told him to go north six blocks, turn right over 
San Fernando Rd.. go three blocks east and turn right-the runway svould 
be right in front of him. He followed our directions and made it home 
nicely. Fancy equipment or not, only an old L.A area flier knows the toads— 
the pilot’s best friend in smog.” 



TERRIFIC IMPACT of a pigeon hitting a Canadair T-33 Silver Star jet trainer's wing- 
lip fuel tank while the plane was landing left this detailed impression of the bird, 
die company tells us. The amazing likeness was discovered after mechanics cleaned 
ofl the remains of 10 birds struck by the T-35. 


AVIATION CALENDAR 


Dee. 16-,\ir Force A.ssii.. ait Ic^istics con- 
ference. .\ndrcw5 ,AFB, Camp Springs, 

Dec. 17— Wright Day Dinner, Statler Ho- 
tel, Wasliingtoii. D. C. 

Dec, 17— Institute of the .Aeronautical 
Sciences, 18th AA'righi Brothers Lecture, 
U. S. Chamber of Commerce Building, 
AA'ashington, D, C.; to be repealed Dec. 
20 in Los Angeles and Dec. 22 in Cleve- 
land. Lecturer: Bo Lundberg, director of 
Sweden’s Aeronautical Research Institute. 

Dec. 28-29— National Science Foundation, 
fourth Conference on Scientific Man- 
power. Berkeley, Calif. 

fan. 10-14-Socic^ of .Automotive Eogi- 
neers, annual meeting and engineering 
display, Sheraton-Cadillac and Hotel Stat- 
ler, Detroit. 

Jan. 19-23— Miami International -Acrorama. 
Miami (Fla.) International Aiipoit- 

Jaii. 24-27— .American Meteorological Soci- 
ety, nitli national meeting. New York. 

Jan. 24-27— Plant Maintenance & Engineer- 
ing Show and three-day conference. Inter- 
national .Amphitheatre, Chicago. 

Jan. 24-28-Institute of the .Aeronautical 
Sciences. 23rd annual meeting. Honors 
Ni^t Dinner, Hotel .Astor, New York. 

Jan. n-28— Southern California Meter Assn- 
fourth aimual Instrument Short Course, 
Los Angeles Harbor Junior College, Wil- 
mington. Calif. 

Jan, 3I-Feb. 4— American Institute of Elec- 
trical Engineers, winter general meeting. 
Hotel Statler, New York. 

Feb. 8-10- Society of the Plastics Industry, 
1 0th Reinforced Plastics Division Con- 
ference, Hotel Statler. Los Angeles. 

Feb. 20-22- Institute of Surplus Dealers, 
trade show and convention. 212th .AAA 
.Aniiory, New York. 

Mar. 11— Institute of the .Aeronautical Sci- 
ences, National Flight Propulsion Meet- 
ing (restricted). Hotel Carter. Cleveland. 

Mar. 14-16— Socictv of .Automotive Engi- 
neers. production meeting and forum, 
Ncllierland Plaza, Cincinnati. 

Mar. 14-17— American Society of Tool En- 
cinccTS, 1955 annual meeting. Shrine Au- 
ditoiiuni, K?q)osition Hall. Los .Angeles. 

Mar. 21-24— Institute of Radio Engineers, 
national conference, AA'aldotf-.Astoiia Ho- 
tel and Kingsbiidge .Amioty. New York. 

Mar. 28-Apr, 1— .American Society for 
Mclals, ninth Western Metal Exposition 
and Congress, Pan Pacific .Auditorium and 
Anihassador Hotel, Los .Angeles. 

Mar. 3I-,Apr. I— Symposium on Boundary 
Laser Effects in .Aerodynamics, Britain's 
National Physical Laboratory, Tedding- 
ton. England. 

Apr. 6-10-World Plastics Fait & Trade 
Exposition. National Guard .Armory, Los 

Apr. 18-21- Society of .Automotive Engi- 
neers, Golden .Anniversary .Aeronautic 
Meeting, Aeronautic Production Forum 
and .Aircraft Engineering Display, Hotel 
Statler and McAlpin Hotel, Nesv York. 

May 4-6- Fourth International .Aviation 
Trade Show, sponsored by .Aircraft Trade 
ShoK.s. Inc., 69th Regiment .Armory, 
New Y'ork. 


120 


AVIATION WEEK. Oecemher 6. 1954 


ADVERTISERS IlN THIS ISSUE 


.AVIATION W EEK 




sA'K?x-’i!83L’a'&Sa^.“?fo'S"' 

adira''kTR>iFTe'o'SprN'!f.‘.''. 

aduTlTwiaT’ AiRplr'SViVE^co'ilVA'NV. 

•Slap"!™ 

BTECL paoDUCTs ENeiNseniNe co. 

I : 1 - 

r.i,1S'r.‘'o*f?‘^.'“a"a“SS,k“G . . 









ENGINEERING 


with world'a leading deatgnar end 
& Aimrolt Vibroilon Cooirol Equiporeat. 

Mechanical Design Engineers 
Hjiiiraulic Design Engineers 
Vibration Engineers 
Electrical Design Engineers 
Pmduct Engineers 
Process Engineers 


ow balne aaeponded provide excallaal 

re ready to assume addiUoaal responsl. 
Uides to o loo? established and pro. 


Pcrsennel Department 
Houdaille-Kershey Corporation 
Buffalo Division 
S37 East Dalovan Avanue 
SuffalalUNawTarlc 


AVIATION WEEK, December 6, 1954 


121 



EDITORIAL 


A Significant Experiment 

Civil Aeronautics Board will be petitioned shortly to 
approve refinancing and reorganization oC Lake Central 
Airlines, a Midwest local service carrier, to permit sale of 
stock to employes and the public in the company’s serv- 
ice area. 

This striking new idea, outlined in a story on page 108 
of this issue of Aviation Week, seems tailor-made to 
meet the well-publicized demands of certain members 
of the Board itself the past year or so. These government 
officials have warned the local service or "feeder" airlines 
that they must rally the solid support of their communi- 
ties on a "use the service or lose it” basis. Otherwise, 
in some areas, there is little hope that the small lines 
can build up traffic, cut subsidy requirements and attain 
a sound economic basis. 

It is encouraging that the plan is being supported by 
Joseph O'Connell, with experience as a former chairman 
of C.AB. and earlier as general counsel of the U. S. 
Trcasiirv Department. Mr. O’Connell, as an interim 
voting trustee, would control the stock until permanent 
management is established. 

^^’e hope the plan is found sound enough to win 
ajjproval by the Board and that it gets a fair trial as the 
first project to assure an employe-owned airline in the 
United States. 

It is difficult to conceive a plan more likely to arouse 
maximum possible support from employes and com- 
munities than this one. Its approval will launch a sig- 
nificant experiment in commercial air transportation. 

The Public Will Win 

Never have we seen anything to equal the white 
hot competition raging now among manufacturers of 
commercial transport planes. 

The battle for airline contracts— and possible military 
transport orders for the best products— roars on both 
sides of tlie Atlantic— American vs. Britisli. and Ameri- 
can vs. American. 

Tliere is not a moment to lose. Despite the pure 
jet Comet's early lead, its tragic setback has dimmed its 
once-bright commercial future. Along comes Boeing 
with its jet 707 test-bed- This advance slows other 
U. S- manufacturers' plans for all-jet transports, although 
there are several on the boards. 

The scene suddenly turns to turboprops, and British 
Vickers surprises the aviation world bv selling Capital 
Airlines a big fleet— to start operating as soon as this 
coming spring. 

Douglas tops its piston-engine DC-7, already the fastest 
American transport, with another surprise— the longer- 
ranged piston DC-7C, and clinches more orders. Lock- 
heed cleans up its Super Constellation to the maximum, 
appears with a military turboprop that arouses momen- 
tan- interest, and now readies a newer, faster, longer- 
range, thin-winged turboprop commercial edition that 
its creators hope will outdo the DC-7C or anything else, 
except entianb in the pure-jet category. Lockheed hopes 
to win the turboprop prize, and forestall those all-jet 
contracts a while longer. 


Meanwhile, there are other plans under consideration 
that would utilize various British or American turboprop 
power installations in existing American airframes with 
a minimum of construction changes. 

It's a fast horse race, with the leaders changing places 
constantly- Tliose who are betting on an outcome at 
this earlv stage are rash individuals, indeed, and they 
probably are inexperienced observers of aviation, because 
oldtimcrs know there is really no outcome in this 
amazing business— but constant change and improve- 
ment— in a race that never ends. 

The public and national security are the real winners 
in all this. Tliat is the way it should be. 

The Von Karman Award 

The unanimous decision of a distinguished commit- 
tee to award the 1954 Wright Brothers Memorial 
Trophy to Dr. Theodore Von Kannan is a fitting choicc- 
'I'he trophy is bestowed each year for "significant 
public service as a civilian of enduring v'alue to aviation 
ill the United States.” 

This year’s citation, accompanying the trophy, to 
be presented in Washington at a dinner on Dec. 17. 
declares that "no other man lias had a greater influence 
on the development of highspeed aircraft in the United 
States.” 

Basic contributions Dr. Von Karman has made to the 
development of supersonic research and operational 
aircraft include these; 

• First theory of supjersonic drag in 1935. 

• First supersonic vvindtunnel project in the U. S. in 
1938- 

• Conception and development of Jato to the point of 
practical application. 

• Initiation of the first Air Force jet propulsion and 
rocket motor development project at the California 
Institute of Technology in 1938. 

• Presentation of the first comprehensive theory of 
supersonic aerodynamics, considered the "aerodynamic-s 
bible,” in 1946, 

Dr. Von Kannan is now in Europe as chairman of the 
Advisory Group for Aeronautical Research and Develop 
mciit under NATO and also is chairman of the Air 
Force Scientific Advisory Board. A native of Hungary. 
he was educated at the Royal Technological University 
in Budapest and received a doctor's d^ee in engineering 
from the University of Goetingen. 

Members of the committee which unanimously 
selected Dr. Von Karman were: 

Thomas G. Lanphier, vice president of Convair and 
president of National Aeronautic Assn.; S. Paul Johnston, 
director of the Institute of the Aeronautical Sciences; 
Adm, Dewitt C. Ramsev. president of Aircraft Industries 
Assn,; Brig, Gen. Milton Arnold, vice president of 
Air Transport Assn.; Joseph O'Gonnell, former chairman 
of the Civil Aeronautics Board; Dr. Hugh Drvden, direc- 
tor of the National Advisory Committee for Aeronautics; 
Ralph Platt, immediate past president of the Aviation 
Writers Assn. 

-Robert H. Wood 
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Oen<^i/r 

CREATIVE ENGINEERING 

I Jbr today's needs 
' and tomorrow's 
requirements .A 


A STORY WORTH 
REPEATING 


During [he past year, our advertising has 
emphasized and re-emphasized one significant 
fact. For over thirty years, Bendix Products 
Division of Bendix Aviation Corporation has 
employed the largest group of trained special- 
ists in the fields of fuel metering, landing gear, 
wheel and brake equipment to be found any- 
where in the aviation industry. 

It is indeed a .story well worth repeating for 
obviously out of this vast reservoir of special- 
ized experience can come better designed prod- 
ucts, lower cost and on-schcdule production. 

It is in fact the principal reason why leading 
air frame builders and engine manufacturers 
turn to Bendix Products for the best solution to 
their fuel metering. landing gear, shock absorb- 
ing strut, wheel and brake problems. 




Lockheed 1049 G Super Constellation Transport 

Locktieed’s New Tiptanks 
Increase Non-Stop Service Range 

Wingtip fuel tanks, like those on the test plane above, are now avail- 
able on all Lockheed 1049G planes to extend the normal flying range 
for passenger airliners up to 4620 miles. The two teardrop-shaped 
tanks, holding 600 gallons of fuel each, provide up to 850 miles more 
range for increased nonstop service across the Atlantic and on other 
long-distance air routes. 

Whenever aviation advances, Reynolds Aluminum advances with it. 
Every step in Reynolds production is geared to the requirements of the 
constantly progressing aviation industry. 

Reynolds goes beyond meeting rigid material specifications. Reynolds 
technicai S3rvices make a continuing contribution to customers’ design 
and engineering staffs— make Reynolds a part of the aircraft industry 
rather than just a supplier. 

Write the Reynolds Metals Company, 2559 S. Third Street, Louisville 1, 
Kentucky. Ask for full information about how Reynolds can serve you. 

See “Mister Peepers**, starring Wally Cox, Sundays on NBC-TV 



REYNOLDS ALUMINUM 


MODERN DESIGN HAS ALUMINUM 



Lockheed Engineering Bldg. 
Burbank, California 
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HELPFUL MATERIALS 

Reynolds technicol handbooks and 
16mm movies can contribute immeas- 
urably to your troining program and 
reference files. Write— on your busi- 
ness letterhead — fora complete Index 
ond details about this material, much 
of it available without cost to you. 
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